Ein Röntgen-CCD Apparat zur Eichung großflächiger Driftkammern by Platzer, Klaus
 
 	
    	









    	













H N¡ eJVYX-YkVoTU¢NjU\-£   OrU  J¤   Oug^g^t¥T¦§TU
¨a N¡ eJVYX-YkVoTU¢NjU\-£   OrU  a©) Nª VYX-eg`aT
«Xv¬`aTUc{­g^g`gfpP]YkaT^jUSn£®eg^nv¯¢ ¨-°a ²±n ³¨-´H´µ
¶¸·7¹º¼»½»½¾J¿ÁÀÂº¼¹¹·Á¿ÁÃ
³Ä ZÅÆ_³Ç}gZ³uÈZÉ+Ê|ÌËÅ 2 ÍÏÎÑÐ*Ò ÓÄ ÎÔÐ -[Ç³Å Î ³ÕhÄÑÖ*[Å:Å: Î |Z×:ØÙÚHÛlÓÓÜgÊZÝH Î ²Å¥ÄÂ×aÞß/ßÄÑ Î ×Ñß/ß/Z Î ¥à Ð Å:WÄ Î ²AÞß/²5á#ß Î ZA³/ß- Î ÄÂ Í  ÎâsãÏÄ Í äÔØsØsåæÛ7ÝÝ- Î oÄçÄèáÁ²ÖÏÇéÄZêa Î Z²lâsÖ Ð ×ÔÄ Î ßÖÄÑ Ð +Z Î ÓÝß Î W Í ÇëYZ Îì ³ÇëÂcá# Î  Í Õ Ð*Î  Î ÄSY×Ñ×çZ ÎAí  Î Çë[ßÕJZ Î Û7 Ð Z ÎÂî ÄÂ²×Ñ Îçï [Å:Å: Î rÅ:éÄ³ Î àW-Yß Í ÖÏéÄñðHÖ*[Ä/²×ÔÄaZ³rZ³c³Ä Î ³×Ñ²×Â+Ù Î ÄÂ×YßòãÏ×Ñß Í Z Î å Î ³ÕhÄ ÎÔÐ  Î ó Ð õôSY µm ZßZÄÑÇ³ë)ðH Î Ä Î éö_ÄJ÷è	Z³×Ñ Î Û Î ðHéÄlá# Î )W² í  Î Õp[ Î W ó ÐÏÎÔÍ ×ÔÄÑÇ²ÇéÄY×øZ³å Î [ÄÂÝ Ð ×Ñ³ÄÑ Ð +YßÕJ* µm Í YßrðH×ÔÄÑ²Å:Å¥rÖY[5ÏáY×ø³ÅùÞÄ Î [Ç³+åÁúäÄÂÖÄ ÐÏÎ ðH Î ²Zß Î ¬³û#ðH Î Ý Î ÕRß Í  Î ×Ñ×Ñ ÎÑÍ ð³×Â×Ñ+Å:éÄ ì W²Ç²Z×ÑÄ Î [Ç²WðH×ÔÄ î ÄÂ Í Äsáç Î ZWÖ Ð ÄÑÏå7³+ÓÄ ÎÔÐ -[Ç³Å Î ³ÕhÄ ÎÑÐ  Î áç Î Z ó Ð 1² Î âsã*Ä Í  Î ã* Î u[ßÕs³+YÊ1È*Å:Å 2ÍÏÎÔÐÏÒ ØsØsåü[ð Í ð²Ç²ZWÄg[Ö	Z Î | Ð  Î Û7ßZòã*×Âß Í ÖÏã*|Z²uÚ Ð ×Ñ³ÄÑ Ð Z ÎYð Í ð³Ç²ZWÄÂå Î [ÄÑ×Â-[ÄÔÄÂ[ßÕg µm Í W-Yß+ðH×ÔÄÂ³Å:Å/Äøáç Î Z;ý#ÅþZ²lË Å 2 å7ÿäÄÂÖÄ ÐÏÎ ò î Â ßÄÂ Î ×ÑßÞßÖÏã*5Zá#ß Î Z ³×Ñ×YßÕhð-Yß&[ß×#Û7Ç³ßÅ:³³ßÅüÖ Ð ä×ÔÄ Î ß³ Î ÄSn³ZÅ Z³rðHWÄ Î *ÂÄÂWÄÑ¬åÁWÄÂÖÄ Ð*Î |ðHWÕR×ÔÄÂ Í Ä¸ás Î Z|ß1Å:éÄÑÄÂWÇ²×ñZ×®ä×Ñ¬âsãÏÄ Í   ßÇ³Ç²rß¬ØØçå Î Çë[ÄÑ ó ÞßÅ åÁWÄÂÖÄ ÐÏÎ ðHúáç Í Ä/áç Î Z|ÖÏã*5=åÁ³à-[ß Í ÖÏW³Ä ðHÞ³Ä¥[× í  Î Õ]Y Î YðHWø²Ä:[ß× Z Î Å:Â-Y³×Â¬Ú Îî Þ³×Ñ Ð Z×W×Â×[ßÕRð-[ß×-× Ð Z Î &YßZ×7³Å  Î ³×ÑÄÑß Í ×ÔÄÑ Î  Ð ×ÑÖ Ð ÝZ²×Â&åoÄÂ-[Å:úäó  Î ÕpY Î 5[×lZ³:âsÖ Ð ×ÔÄ Î ßÖÄÑ Ð  Z Î ØØçåäAúáç Í ß Í [ß×lZ­[ßÕ Í  Ð Å:Å:åoÄÂW×ÑÇ³ð×ÔÄ¥ Î Çh[ßðZÄ§ÆHß× î ÄÑÞÇ³ëÂ1áÁ Î |Z³Ú Ð ×ÑéÄÂ Ð Z Î ØØçå [Ç²Ç³+È*&WÅ Å:éÄÔÄÂÇ³×³×àéÄÑÄÂ Î × ó Ð  Í WëÂÄÂâWÕR Î WÞ Îî ÄÂ Î ÖY[Ç²³ð Î ² Î ÄSå7³ç³× Í ×[Å/ÄsôSÓÄ ÎÑÐ -[Ç²Å: Ð ÝÝHWÇ²ðHZ á#ß Î Z ó ÐÏÎ ² Î Å ÜN³ð-Yß ³¥[×AØsÙ+äÚHÛlÓÓ&ÜaÊZÝH Î ³Å:Ä Z Î WÄèá#rËoäè×ÑÄÑZ Í )âsã*Ä Í ²ßZ Í Å¥³Ä [×ÂÇ³² Ò  Î [ßäÄ Ð ÅcoÄÂ³×Â Î A²Ç²[-[Ç×Ñ#ßÄÂ Î Þ ÐÏÍ 5å[×AÜ ÎÑÍ ð³×¼³×ÔÄ¼W²Á[Ä Î  Ê;ÏZ³#Z²Á[ð× Ð Ç³ßäÄÂ ïÁÐÐÏÎ Z³-[ÄÑZ Î Û7 Ð ZW Îî ÄÂlÅ:éÄ#³ Î à-[ß Í Ö*éÄ ó Ð * µm á#³Z ÎÑÍ ³ðZÄSå7³ ÄÝ³×Â&YÏ
µm
Û7ðÏás²ß Í Z Î å Îî ÄÂ ó Ð ² Î  Î	#Ð Å:³-YÇ³Ý Ð ×ÂéÄÂ Ð Åñß×Ñ×Á²Å
#³ðÇ³ëÖ­YßÕçZ³uÙ Î ÄÑ×ÿ[ßZòã*×Ñß Í Å:éÄñ²×Ñ Î [Ä Î  Ê)Ö ÐÏÎÔÎ  Í ³ Î Ä áç Î Z5aå[Þß	Å/ß×Â×Z³×Â7Å:éÄø³ÅþÓÖ*[Ç³² Î ß Í ×ÂÕ]YÖÄ Ð*Î Z Î Z²ÁÄÑ Î Å¥²×ÂÁÛ7ß×ÂZß Í Z×såÁWÄÂÖÄ ÐÏÎ ×ðH Î ÂÖ×ÑëÄÂ Í ÄgY|Z³cÅ Ð Å:ÄY	 ÎÑÎ ×ÂZuý#Å Í ðß Í ×ÑÄÑÅ:ÝH Î oÄÂß Î [ Í ÝY×Ñ×ÔÄás Î Z5
 *Â+³ÅÏY Î åoÄÂW-YÅ¥á#ß Î ZZ³ Ü ÎÔÍ ð³×Ñ×Ñ Z Î âsãÏÄ Í ²ß Í Zß Î Â³ í  Î Õp[ Î W5-Y×ÁZ²/å Î YÄÂÝ Ð ×ÂéÄÂ Ð ³ÅüÞÄ Î YÇ³&åÁWÄÑÖÄ Ð*Î ðH Î ²&YßZ× Í WÅ:×®ä×Ñ ì ³ÇëZ×ÑÝß Î  Î Ö Ð ×ÔÄ Î ß³ Î Ö*[5 ó Ð Ç³Ç;ðH×ÔÄ î ÄÂ Í Ä-å7³×#ZÅ Ð ×ÔÄ Î ³ Î Ä#ÞßÅ³cZ³Û7áçZð- Î ÖÏéÄAZ×AÜN² ó  Î Õp[ Î W×SÏÞWßÅùYZ Î :ðHÇ² Í Ä¼×AZ³nY Í ÞéÄÔä×ÔÄÿ[ð²Ç³éÄ î ÄÁZ Î à Ð Å:WÄ Î ³¸Z Î ÓÄ Î áÁZWÄÂWÖÄ Ð*Î 5å7³ í¼Ð*Î Z Î × Í ð- Î ÖÏW³ÄsZ Î å Î YÄÑÝ Ð ×ÑéÄÂ Ð rá# Î c²ÅùÇh[ßÕRZØsÙÚHÛlÓÓAWÄ Î ³ð Ð ÂZß Î ¯Z³ Í*ÎÑÐ*Ò  ì Å:ÝH Î oÄÂß Î ×ÂáYÖß Í W¯Ç³²Å:éÄÑ² Î ÄSsâsã*Ä Í Å:×Ñ×Ñß Í Þ Í 5[×Ñ×çZ²åÁWÄÂWÖÄ Ð*Î r³ Ð Å ÐÏÍ +YßÕ ì Å:ÝH Î oÄÂß Îî Z Î ß Í  Î S Í ³ Î 5× Ð äY×Ñ×Á×ÑÇ³ð×ÑÄÁðHnðH×ÔÄÂÅ¥ã Í Ç²² Î Û7ÝY×Ñ×Ñß Í [Z³ âsã*Ä Í oÄÂ²Z ý#Z×Â² Î éÄó Ð rÄÝ³×ÂÏ µm ó  Î ðZÇ²³ðZÄSZ²ß Î Zß Î YÖÄÑ ó  ïÁÐ Ä ÎÑÐ Ç³Ç²Z Î ý#Å Í ðßZ Í ×ÔÄÂWÅ äÝH Î oÄÂß Î ó  Î Å¥ëZð- Î á îYÎ Ï
 "!$#%&!('*)+,'*
- .	/1032547638:930*; -ô*²ô åY×7ØsÙ&ÚHÛlÓZÓ+ÜgÊZÝH Î ²Å:WÄ  ¸  ¸   ¸  ¸   ¸  ¸  ô*²ô*²ô ÚN<×Ñ³Ö*[Ç³²×ÂÂñÆH²Ç³×ÑWÄÂÞWß Í  ¸   ¸  ¸   ¸  ¸  ô*²ô*É å7WÄÑÖÄ Ð*Î [ßÕRð-[ß³ØÙÚHÛlÓÓ    ¸  ¸   ¸  ¸  ô*É ÓÄ ÎÔÐ YÇ³Å Î ²ÕhÄÑÖYYÅ:Å¥ Î ³ØÙÚHÛlÓÓ   ¸  ¸   ¸  ¸  ô*É²ô Û7ßÕRð-[ßZ Î ÓÄ ÎÔÐ -[Ç³Å Î ³ÕhÄÑÖ*[Å:Å: Î  ¸  ¸   ¸  ¸  =ô*ÉÉ Ü Î Õ ÐÏÎ  Î Ç³ëÂñÙ Î ÄÂ×YßZòãÏ×Ñß Í ¸   ¸  ¸   ¸  ¸  ôSô*ÉÌÈ ÷ Ä Î ³×Ñ²×ÂÂñÙ Î ÄÂ×YßòãÏ×Ñß Í Z Î ÓÄ ÎÔÐ -[Ç³Å Î ³ÕhÄ ÎÑÐ  Î   ¸  ô>ô*ÌÈ ÆHß×ÿ[Å:Å:WÕp[×Â×Ñß Í ßÆH³Ç²×ÑWÄÑÞß Í ¸   ¸  ¸   ¸  ¸  ô?=
@ ACBD0EF;HGI0*GI/KJL6M970*; @M-²ô ×Ñ×ÑÝ Î ³Þ³Ý    ¸  ¸   ¸  ¸   ¸  ¸   ¸  ¸  ÏÉ Ü ÎÔÎ ²ÄÑß Í Z× ì ×ÔÄÑ×ÑÄYZW×   ¸  ¸   ¸  ¸   ¸  ¸  ÏÉ²ô A²Ç² Í ðHZ ïÁÐ Å:Ý Ð WÄÂ  ¸   ¸  ¸   ¸  ¸  ÏÉÉ -YZ²×ÂñÓÄ Î ßÖÄÂß Î ¸  ¸   ¸  ¸   ¸  ¸  NÌÈ å[ÄÑ-[Å:    ¸  ¸   ¸  ¸   ¸  ¸   ¸  ¸  *Ë
ÌÈZ²ô í¼Ð*Î ðH Î éÄÂZ¸& Ò -YÅ¥  ¸   ¸  ¸   ¸  ¸  NOÌÈZÉ Û7ßZÄ Ð ÅcoÄÂ³×Â³ Î ÄÂ×Á×Â×ÑÝ ÎÔÐÏÍ*Î [Å:Å   ¸  ¸   ¸  ¸  NO  Û7-[Ç×Â Z Î ì ×ÔÄÂ×ÔÄÿ[oÄÂ  ¸  ¸   ¸  ¸   ¸  ¸  È ²ô ÜN³ÞÇ³ð²Ç²[-YÇP×Ñ    ¸  ¸   ¸  ¸   ¸  ¸  ÈÏÈ
 É Û7Ç² Í Å:Ä#ðHW-*Âð- Î ÄÂ Î Û7ßÕRYÅ:W   ¸   ¸  ¸  ÈQ ÌÈ âÖY[Ç²³ð Î ² Î ß Í Å¥³ÄÔÄÂÇ³×úÊÄÂ Î  Î âsÕh Î Þ Îî ÄÂ  ¸  ¸  ÈQOÉ Ü ÎÔÍ ðZ²×Ñ×Ñ¸Z Î ×Ñ×Âß Í    ¸  ¸   ¸  ¸   ¸  ¸  ÈÉ²ô à-[ß Í ÖÏéÄ7Z Î ÜN²Å:W×Â×Ñß Í    ¸  ¸   ¸  ¸  ÈÉÉ ì Å:ÝH Î oÄÂß Î ó  Î -YÇéÄÂWZ× ì ×ÔÄÂ×ÔÄÿ[Z×   ¸   ¸  ¸  R=ÉÌÈ à Ð Å¥WÄ Î ³×Â¸ÜN Í ×Â-[ÕhÄÂZ Î å Î ³ÕhÄÑÖ*[Å:Å: Î   ¸  ¸  *É  ÜN² ÎÑÍ ð³×Ñ×Ñ ßZ Î å Î ×ÑÄÑÇ³Ç²ß Í   ¸   ¸  ¸  *ÈÉÉ ì Å:ÝH Î oÄÂß Î ó  Î -YÇéÄÂWZ Î ÜNðH  ¸  ¸   ¸  ¸  N
S T8FUH6DEFVXWMW8?YZ/10*UE>G0\[]/^E_`GI/1aKJL6*GI03b>cZ938FGI0 de-ÈZ²ô Ù Î ÄÑ×®ä®å Î ³ÕhÄÑÞéÄÔäAÞ³ßZ Í    ¸  ¸   ¸  ¸   ¸  ¸  ôÈZÉ ÓÇ³ÖÄÑ Ð Z Î ÓÝß Î   ¸   ¸  ¸   ¸  ¸   ¸  ¸  ÈZÌÈ A×ÔÄÂ³Å:Å/ß Í Z Î å Î [ÄÂÝ Ð ×Ñ³ÄÑ Ð   ¸   ¸  ¸   ¸  ¸  QOÈZ  Ü ÎÔÍ ðZ²×Ñ×Ñ¸Z Î âsÖ Ð ×ÔÄ Î ßÖÄÂ Ð  ¸  ¸   ¸  ¸   ¸  ¸  =ôÈZ ²ô ÓÄÿ Î ÄÂÞW³ÄÑÝ- Î YÅ:úÄÂ Î   ¸  ¸   ¸  ¸   ¸  ¸  =*
÷
ÈZ É í  ÎÔÍ Ç³²Z Î å Î [ÄÂÖ ÐÐ*Î Z³-[ÄÑ   ¸  ¸   ¸  ¸  =*
f gh93biUH[][jGI032kUHb>bF970*;l9703Y\m93b>n7ao/KJ:V pHS²ô WÄÂ Ð Z¸ Î âsãÏÄ Í W²ß Í ¸  ¸   ¸  ¸   ¸  ¸  ËÏÈÉ ÜN³×oÄÂÞ Z Î ÓÄ ÎÔÐ Z-YÇ³Å Î ²ÕëÄ ÎÑÐ  Î    ¸   ¸  ¸   ¸  ¸  Ë*
m qrW8:/tsuWD0E>UatGvACGR2kGI8FGI0*suY78Fw6E>G pDx
y _`GRbzEY3GR8ACGR2kGR8FG0es<Y78FU6EFVXWMW8?YZ/10*UEFGI0 {e-
| .}8F;HGRnZ07/Kb>biGvY3GR8CT~G<E>GRVDE>W8FGI/1JL6M970*; -Re-Ø7²ô å Ð ÝÝHÇ³ðHô   ¸  ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ôÏÈØ7É å Ð ÝÝHÇ³ðH/   ¸  ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ôØ7ÌÈ å Ð ÝÝHÇ³ðH¸È   ¸  ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ô<=Ø7  å Ð ÝÝHÇ³ðH    ¸  ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ôQOØ7É å Ð ÝÝHÇ³ðH/   ¸  ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ô*ôÏôØ7 å Ð ÝÝHÇ³ðH   ¸  ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ô*ôÈØ7= å Ð ÝÝHÇ³ðH=   ¸  ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ô*ôSØ7ÌË å Ð ÝÝHÇ³ðH¸Ë   ¸  ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ô*ô?=Ø7O å Ð ÝÝHÇ³ðHO   ¸  ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ô*ô>OØ7²ôñå Ð ÝÝHÇ³ðHô  ¸  ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ôZôØ7²ô*ôå Ð ÝÝHÇ³ðHô*ô  ¸  ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ô*ÈØ7²ô/å Ð ÝÝHÇ³ðHô  ¸  ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ôÏØ7²ôÈñå Ð ÝÝHÇ³ðHôÈ  ¸  ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ôu=Ø7²ôW å Ð ÝÝHÇ³ðHôW  ¸  ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ôNOØ7²ô/å Ð ÝÝHÇ³ðHô  ¸  ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ôÈô
T E>UX8>E>suGI/tEFc3UX8FUH[jG<E>GR89703Y 8>EFbiU9*3BDbF930*; -RSHS
. y GRbzEFwE?/t;930*;Y3GR8ACBD0E>;GI0*GI/KJL6M970*; -RSH{Üs²ô Ó ì ÈL ôWßð ¸   ¸  ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ôWÜsÉ Ó ì ÈL ôZð ¸   ¸  ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ôWôÜsÌÈ Ó ì È:¥ôWßð ¸   ¸  ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ôWÜs  Ó ì È:¥ôZð ¸   ¸  ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ôWÈÜsÉ Ó ì Èý¸ôWßð ¸   ¸  ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ôWÏÜs Ó ì Èý¸ôZð ¸   ¸  ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ôWÜs= Ó ì ÈLlYZð ¸   ¸  ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ôWu
 , 'ee,,, "!$#%&!('*)+,'*
ô*²ô ÚN Ð Ä Ð RZàÇ³ß Ð êß×Ñ Ð   ¸   ¸  ¸   ¸  ¸   ¸  ¸  Èô*É åÁ Î ØsÙ&ÚHÛÓÓ+å7WÄÑÖÄ ÐÏÎ    ¸  ¸   ¸  ¸   ¸  ¸  ô*ÌÈ Û7ßÕRðYßZ×³ÞÇ³&ÓÄ ÎÑÐ -[Ç³Å Î ³ÕhÄ ÎÑÐ  Î × ¸  ¸   ¸  ¸  =ô*  Ù ÎÑÍ [²×oÄÂ Ð Z Î ÓÄ Î WáÁ×³å Ð ÝÝHÇ³ðH  ¸  ¸   ¸  ¸  Oô*É ý#ÄÑ Î ×Â²Zß Í ðH-*Âð- Î ÄÂ Î  Í Ç³²ÞéÄÂ Í  Î ì Î Wö_ Î   ¸  ¸  ôÏôô* å 0 [×Â×Ñ-[ßZòã*×Ñß Í ×ØsÙ&ÚHÛÓÓÓÝHÖÄ ÎÔÐ Å¥WÄÂ Î ×   ¸  ¸  ôSô*= ÷èÅ:ÝßÇ³×ÑÅ:×Ñ×Ñß Í ³Z Î  Î ×ÑÄÑÓÝHÖÄ ÎÑÐ Å¥WÄÂ Î ×ÑÄÑßÕR ¸   ¸  ¸  ôô*ÌË ï ³ÅcoÄÂ³ÖuZ×ÆH Î Õ]YÇ³Ç³× D0 → Kπ  ¸   ¸  ¸   ¸  ¸  ôSô*O A×ÔÄÂ³Å:Å/ß Í Z Î Ù Î ÄÑ×YßZòã*×Ñß Í ó Ð ÓÄ Î á#× ¸  ¸   ¸  ¸  ô?=ô*²ôA×ÔÄÂ³Å:Å/ß Í Z Î Ù Î ÄÑ×®ä å Î ²ÕëÄÂÞéÄÔäAÞW²ß Í ó Ð ÓÄ Î WáÁ×  ¸  ¸  ôË
²ô ïÁÐÐÏÎ Z²-oÄÂW Í éÄÑÄÑ Î ÞWß Î å7WÄÑÖÄ Ð*Î WëÂß Í   ¸  ¸   ¸  ¸  ZôÉ êZÇ² Î Z Î å Î YÄÂÖ ÐÐÏÎ Z³-[ÄÑ³ÓÄ Î [Ç Î ²ÄÑß Í  ¸   ¸  ¸  ÏÌÈ ×Ñ×Ñß Í Z Î å Î [ÄÑÝ Ð ×ÑéÄÂ Ð WÅ:éÄÑÄÂÇ³×³ Î ØØçå ¸   ¸  ¸  *È  ÆHß× î ÞWÄÑÞÇ²²¸âã*Ä Í -[ð× ÐÏÎ ðZÄÂ Ð Zß Î  ï Ç³ð×ÔÄ Ð ö ¸   ¸  ¸  YÉ ØsØsåäèÛ7ßÕR-[Å: ó Ð YÅ:Å å Î ³ÕhÄ ÎÑÐ  Î    ¸  ¸   ¸  ¸  Y ÓWÅc[ÄÑ²×ÂZ/å Î ×ÔÄÂÇ³Ç³ß Í ZW×#Û7ßÕhð-YßZ×#ÕR Î Z³/âsã*Ä Í ²ßZ Í   N= ÚN Ð Ä Ð*Í*Î [Ý² Z×#ÛÁßÕRð-[ß×#ÕR Î Z³¸âã*Ä Í ²ß Í    ¸  ¸  *ËÌË å[ÄÑ-[Å:lÞß Î åÁWÄÂÖÄ Ð*Î ²ß Í  ¸   ¸  ¸   ¸  ¸  ÈôO í  Î ðH×Ñ×Ñ Î ß Í Z Î} ß-[Ç³³Ä î ÄÁZ Î ØØçåÛ7ßÕh-YÅ¥ ¸   ¸  ¸  È²ô¯ØsØsåÛ7ßÕR-[Å:lßå Î [ÄÂðH×ÔÄÂ³Å:Å/ß Í   ¸  ¸   ¸  ¸  È*²ô*ô ï ÇëY×Ñ×ÑPÞ² Î ß Í  Î ðH Ð ð-*ÂÄÂWÄÑ&Ó[ÄÔÄÂ ¸  ¸   ¸  ¸  È²ôõÛ7³-[Z Î Õh Í ðH-Yð- Î ÄÂ Î ØØçåÛÁßÕR-[Å: ¸   ¸  ¸  ÈQ²ôÈ!Ú ÎÔÐN ÖÄÑ Ð Z ÎÍ Å:×Ñ×ÑÓ-oÄÑÄÂ³Z³/å Î [ÄÑðH ¸  ¸  È<=²ôWA×ÔÄÂ³Å:Å/ß Í Z Î Þß Î å Î YÄÑðHl×ÂZÖ Î ÂÄÂ ïÁÐÐÏÎ ²-oÄÂ   ¸  ÈÏË²ô!Ó-oÄÑÄÑÕ Ð*Î Å ó Ð âsÕR Î Þ ÎÂî ÄÂ ¸   ¸  ¸   ¸  ¸  ²ôi!Ú= Î [Å:WÄ Î ³×Ñ² Î ß Í Z Î  ÐÏÎ ²Þ Ð ÄYÇ³âsÕR Î Þ ÎÂî ÄÑ    ¸  ¸  ô²ôF= Ü Î Õ Ð Ç Í  Î Ú= Î [Å:WÄ Î ³×Ñ² Î ß Í  ¸  ¸   ¸  ¸   ¸  ¸  ²ôË¯à-[ß Í Ö*³ÄÁZ Î Ú Ð ×ÂéÄÑ Ð ×ÑðH×ÔÄÂ³Å:Åñß Í Z Î å Î YÄÂ×Â-oÄÑÄÂW   ¸  Ï²ôiO¯à-[ß Í Ö*³ÄÁZ Î úÄÂ Ð Z¸Z Î ØsØså í  Î ×Â³ðß Í    ¸  ¸  ÉY¯à-[ß Í Ö*³ÄÁZ Î âWÕR Î ZÞ Î [ÄÂÝ Ð ×Ñ³ÄÑ Ð   ¸  ¸   ¸  ¸  uÉô ì Å:ÝH Î oÄÂß Î [ð î  Í  Í ÖÏéÄ7Z ÎsÍ Å¥×Ñ×ÂZâsÕR Î Þ Î YÄÑÝ Ð ×ÑéÄÂ Ð  uOÉ* ì Å:ÝH Î oÄÂß Î [ð î  Í  Í ÖÏéÄ7Z×ÁâsÕR Î Þ Î [Ä Í éÄÑÄÑ Î ×    ¸  ¸  *ÉYÈ Û7ð×ÔÄ î ZlðH-Yð- Î ÄÑ Î å7WÄÑÖÄ Ð*Î  Îî ÄÂ   ¸  ¸   ¸  ¸  ZôÉ[ í  Î Çë[ßÕgZ Î åÁWÄÂWÖÄ Ð*Î  ÎÂî ÄÑ   ¸  ¸   ¸  ¸   ¸  ¸  ÏÉ* å Î ×ÑÄÑÇ³Ç²ß Í Z Î âsãÏÄ Í W ÎÑÍ ð³×Ñ×Â ¸   ¸  ¸   ¸  ¸  Y
÷Ô÷Ô÷
ÉL!å Î ×ÑÄÑÇ³Ç²ß Í Z Î âsãÏÄ Í W ÎÑÍ ð³×Ñ×ÂÏ ì ³Çn  ¸  ¸   ¸  ¸  ÏÉQ= åÁß Î Y Í  Ð*Î ³Þ Ð Äÿ[Ç³ Î åÁWÄÑÖÄ Ð*Î  ÎÂî ÄÑ   ¸  ¸   ¸  ¸  NÉYË ì Å:ÝH Î oÄÂß Î ó  Î -[ÇéÄÂ³ Î å Ð ÝÝHÇ³ðH  ¸  ¸   ¸  ¸  u=ÉLO ïÁÐ*ÎÑÎ WÖÄÂß Î Z× ì Å:ÝH Î [ÄÑß Î ó  Î -[Ç³ÄÑ×    ¸  ¸   ¸  ¸  *ËÌÈ* í  Î ðH×Ñ×Ñ Î ÄÑ ïÁÐ*ÎÑÎ ÖÄÂß Î Z× ì Å:ÝH Î oÄÂß Î ó  Î -YÇéÄÂZ× ¸   ¸  ¸  NOÌÈZô¬Ó Í Å:ÄèásW²×Ñ ïÁÐ*ÎÑÎ ÖÄÂß Î Z× ì Å:ÝH Î [ÄÑß Î ó  Î -[Ç³ÄÑ×   ¸  ¸  Ï
ÈZ²ô Ù Î ÄÑ×®ä®å Î ³ÕhÄÑÞéÄÔäAÞ³ßZ Í    ¸  ¸   ¸  ¸   ¸  ¸  ÈZÉ ÜN³Zòß×Ñ×Á Î Ú Î ²Å îYÎ  Ð ³×ÿoÄÂ Ð [ßÕgZ²/Ù Î ÄÑ×YßZòã*×Ñß Í   ¸  ¸  *ÈZÌÈ à-[ß Í Ö*³ÄÁZ Î ÜgÊÄ Î YÝ Ð Çë[ÄÑ Ð Z Î ì ³ÇëZ×ÑÝß Î     ¸  ¸  QÈZ  àÅ:W×Â×Ñ/Ù Î ÄÑ×®ä å Î ²ÕëÄÂÞéÄÔäAÞW²ß Í ¸   ¸  ¸   ¸  ¸  <=ÈZÉ Û7ß×®áYÇ5Z Î ì ²Ç²Z×ÂÝß Î   ¸  ¸   ¸  ¸   ¸  ¸  ÏËÈZ ÆHß Î A×Â Î ³ðß Í  Î å[ÄÑ ó  Î áçZWÄÑ¸âçä ì Úg Î [Å:WÄ Î ³×Ñ² Î ß Í  QOÈZ= ý#ÄÑ Î  Î Öß Í Z×Áý#ÄÂ ÎÑÍÏÎ ßZ×#Z Î Ù Î ÄÂ×®ä å Î ³ÕhÄÂÞéÄ7âsÇëoÄÂ Ð  ¸  =YÈZÌË Ú= Î [Å:WÄ Î ³×Ñ² Î ß Í Z Î Ù Î ÄÂ×®ä å Î ³ÕhÄÂÞW³ÄÁâsÇhoÄÂ Ð    ¸   ¸  ¸  =ôÈZO ÓÄÿ Î ÄÑÞéÄÂÝ- Î [Å:WÄÂ Î Z Î ³Z ó ²ZßÇ³Ç²âøä ì Úg Î YÅ:úÄ Î ³×Ñ² Î ß Í  ¸  =*ÈZ²ô í  ÎÑÍ Ç³ëÂZ Î ÓÄÿ Î ÄÑÞ³ÄÑÝ- Î YÅ¥WÄÂ Î   ¸   ¸  ¸   ¸  ¸  =YÈÈZ²ô*ôÜN³Zòß×Ñ×7[ßÕgZ³/Ù Î ÄÂ×®ä å Î ³ÕhÄÂÞW³Ä®äAÞ³ß Í  ¸  ¸   ¸  ¸  =LÈZ²ô ïÁÐ*ÎÑÎ WÇhoÄÂ Ð Z Î åoÄÂ ¸   ¸  ¸   ¸  ¸   ¸  ¸  =Q=ÈZ²ôÈ ïÁÐ*ÎÑÎ WÇhoÄÂ Ð Z Î åoÄÂ³ Î áÏ Í*Î ÄÂÜNðH ¸   ¸  ¸  =YËÈZ²ôW Û7ðáç²ß Í Z Î å[ÄÑ ó Ð Åþ Ð Å Ð*Í W&àéÄÑÄÑ Î  ¸   ¸  ¸  =YËÈZ²ô å Î [ÄÂÖ ÐÐ*Î Z³-[ÄÑ ó  ÎÑÍ Ç²²³ Î ó  Î ÄÂ³ÖYYÇ³ÜNðH    ¸  ¸  =LOÈZ²ôi!å Î [ÄÂÖ ÐÐ*Î Z³-[ÄÑ ó  ÎÑÍ Ç²²³ Î  Ð*Î ³Þ Ð Äÿ[Ç²WÜNðH   ¸  ¸  ËÏÈZ²ôF= å Î [ÄÂÖ ÐÐ*Î Z³-[ÄÑ ó  ÎÑÍ Ç²²³ ÎÍ  Í ÄÑÜNðHZ    ¸  ¸  Ëô
Ûñ³ô ÷èZ ó ëßÇ²Ç³ Û7Ý-[×Â×Ñß Í Z Î âsÕR Î Þ Î [ÄÑÝ- Î YÅ¥WÄ Î ³×Ñ³ Î ß Í   ¸  ËÏËÛñÌ ÷èZ ó ëßÇ²Ç³ Û7Ý-[×Â×Ñß Í Z Î âsÕR Î Þ Î [ÄÑÝ- Î YÅ¥WÄ Î ³×Ñ³ Î ß Í   ¸  ËQOÛñ È à-[ß Í Ö*³ÄÁZ Î Ú= Î [Å:WÄ Î ²×Ñ³ Î ß Í Z Î  Ð*Î ³Þ Ð Äÿ[Ç³âsÕR Î WÞ Îî ÄÂ OÏÛñ  à-[ß Í Ö*³ÄÁZ Î Ú= Î [Å:WÄ Î ²×Ñ³ Î ß Í Z Î  Ð*Î ³Þ Ð Äÿ[Ç³âsÕR Î WÞ Îî ÄÂ OÏ
Á²ôû#ðH Î Ý Î ÕRß Í ×7âsÕh Î Þ Î YÄ Í ³ÄÔÄÂ Î ×S-å}§ô ¸  ¸   ¸  ¸  OÁÉ û#ðH Î Ý Î ÕRß Í ×7âsÕh Î Þ Î YÄ Í ³ÄÔÄÂ Î ×S-å}n ¸  ¸   ¸  ¸  OÁÌÈ û#ðH Î Ý Î ÕRß Í ×7âsÕh Î Þ Î YÄ Í ³ÄÔÄÂ Î ×S-å}JÈ ¸  ¸   ¸  ¸  OÏÈÁ  û#ðH Î Ý Î ÕRß Í ×7âsÕh Î Þ Î YÄ Í ³ÄÔÄÂ Î ×S-å}5 ¸  ¸   ¸  ¸  OÏÈÁÉ û#ðH Î Ý Î ÕRß Í ×7âsÕh Î Þ Î YÄ Í ³ÄÔÄÂ Î ×S-å}n ¸  ¸   ¸  ¸  O*Á û#ðH Î Ý Î ÕRß Í ×7âsÕh Î Þ Î YÄ Í ³ÄÔÄÂ Î ×S-å}* ¸  ¸   ¸  ¸  O*Á= û#ðH Î Ý Î ÕRß Í ×7âsÕh Î Þ Î YÄ Í ³ÄÔÄÂ Î ×S-å}7= ¸  ¸   ¸  ¸  OÁÌË û#ðH Î Ý Î ÕRß Í ×7âsÕh Î Þ Î YÄ Í ³ÄÔÄÂ Î ×S-å}JË ¸  ¸   ¸  ¸  OÁO û#ðH Î Ý Î ÕRß Í ×7âsÕh Î Þ Î YÄ Í ³ÄÔÄÂ Î ×S-å}*O ¸  ¸   ¸  ¸  OQÁ²ô¥û#ðH Î Ý Î ÕRß Í ×7âsÕh Î Þ Î YÄ Í ³ÄÔÄÂ Î ×S-å}§ô   ¸   ¸  ¸  OQÁ²ô*ôlû#ðH Î Ý Î ÕRß Í ×7âsÕh Î Þ Î YÄ Í ³ÄÔÄÂ Î ×S-å}§ô*ô   ¸   ¸  ¸  O<=Á²ô û#ðH Î Ý Î ÕRß Í ×7âsÕh Î Þ Î YÄ Í ³ÄÔÄÂ Î ×S-å}§ô   ¸   ¸  ¸  O<=Á²ôÈ¥û#ðH Î Ý Î ÕRß Í ×7âsÕh Î Þ Î YÄ Í ³ÄÔÄÂ Î ×S-å}§ôÈ   ¸   ¸  ¸  OÏËÁ²ôW:û#ðH Î Ý Î ÕRß Í ×7âsÕh Î Þ Î YÄ Í ³ÄÔÄÂ Î ×S-å}§ôW   ¸   ¸  ¸  OÏËÁ²ô û#ðH Î Ý Î ÕRß Í ×7âsÕh Î Þ Î YÄ Í ³ÄÔÄÂ Î ×S-å}§ôW:Þúáç³ÄÑ/×Ñ×Ñß Í ¸  OQOÁ²ôi¥û#ðH Î Ý Î ÕRß Í ×7âsÕh Î Þ Î YÄ Í ³ÄÔÄÂ Î ×S-å}§ô   ¸   ¸  ¸  OQO
Ø7²ô Ü Î ×ÑÄÑ¸ÜNðHW/å}§ô ¸  ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ôÏÈØ7É ÆáséÄÂ¸ÜNðHW/å}§ô   ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ôÏÈ
Ø7ÌÈ Ü Î ×ÑÄÑ¸ÜNðHW/å}n ¸  ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ôØ7  ÆáséÄÂ¸ÜNðHW/å}n   ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ô
Ø7É Ü Î ×ÑÄÑ¸ÜNðHW/å}JÈ ¸  ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ô<=Ø7 ÆáséÄÂ¸ÜNðHW/å}JÈ   ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ô<=
Ø7= Ü Î ×ÑÄÑ¸ÜNðHW/å}5 ¸  ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ôQOØ7ÌË ÆáséÄÂ¸ÜNðHW/å}5   ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ôQO
Ø7O Ü Î ×ÑÄÑ¸ÜNðHW/å}n ¸  ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ô*ôÏôØ7²ô ÆáséÄÂ¸ÜNðHW/å}n   ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ô*ôÏô
Ø7²ô*ôÜ Î ×ÑÄÑ¸ÜNðHW/å}* ¸  ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ô*ôÈØ7²ôñÆáséÄÂ¸ÜNðHW/å}*   ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ô*ôÈ
Ø7²ôÈñÜ Î ×ÑÄÑ¸ÜNðHW/å}7= ¸  ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ô*ôSØ7²ôW¥ÆáséÄÂ¸ÜNðHW/å}7=   ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ô*ôS
Ø7²ô/Ü Î ×ÑÄÑ¸ÜNðHW/å}JË ¸  ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ô*ô?=Ø7²ôi ÆáséÄÂ¸ÜNðHW/å}JË   ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ô*ô?=
Ø7²ôF=¸Ü Î ×ÑÄÑ¸ÜNðHW/å}*O ¸  ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ô*ô>OØ7²ôË ÆáséÄÂ¸ÜNðHW/å}*O   ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ô*ô>O
Ø7²ôiOñÜ Î ×ÑÄÑ¸ÜNðHW/å}§ô   ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ôZôØ7ÉY ÆáséÄÂ¸ÜNðHW/å}§ô   ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ôZô
Ø7ÉôÜ Î ×ÑÄÑ¸ÜNðHW/å}§ôÏô   ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ô*ÈØ7É*ñÆáséÄÂ¸ÜNðHW/å}§ô*ô   ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ô*È
Ø7ÉYÈñÜ Î ×ÑÄÑ¸ÜNðHW/å}§ôS   ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ôÏØ7É[¥ÆáséÄÂ¸ÜNðHW/å}§ô   ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ôÏ
Ø7É*/Ü Î ×ÑÄÑ¸ÜNðHW/å}§ôÈ   ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ôu=Ø7ÉL ÆáséÄÂ¸ÜNðHW/å}§ôÈ   ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ôu=
Ø7ÉQ=¸Ü Î ×ÑÄÑ¸ÜNðHW/å}§ô   ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ôNOØ7ÉYË ÆáséÄÂ¸ÜNðHW/å}§ôW   ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ôNO
Ø7ÉLOñÜ Î ×ÑÄÑ¸ÜNðHW/å}§ôS   ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ôÈôØ7ÌÈ* ÆáséÄÂ¸ÜNðHW/å}§ô   ¸   ¸  ¸   ¸  ¸   ¸  ¸ !ôÈô
å/²ô Û7×ÑÝ Î Z Î ³ÞÇ³å Îî ÄÂ  ¸   ¸  ¸   ¸  ¸ !ôÈÏÈå/É Ù Î ÄÑ×YßZòã*×Ñß Í ³Å ßÖ Ð*ÎÑÎ  Í ³ Î ÄÂWê-YÇ³Ç    ¸  ¸   ¸  ¸ !ôÈ*å/ÌÈÙ Î ÄÑ×YßZòã*×Ñß Í ³Å Ö Ð*ÎÑÎ  Í ² Î ÄÂê-YÇ³Ç  ¸   ¸  ¸   ¸  ¸ !ôÈ*å/ å Î [ÄÂÖ ÐÐ*Î Z³-[ÄÑ ó  ÎÑÍ Ç²²³×ÁÜNðH-[ß×ÂéÄÑÄÑ×    ¸  ¸ !ôÈå/É í  Î hoÄÂ Ð ZW×ÓÄ Î ÄÂÞéÄÂÝ- Î [Å:WÄÑ Î ×  ¸   ¸  ¸   ¸  ¸ !ôÈå/ ïÁÐ*ÎÑÎ WÖÄÂß Î Z Î âøä ì ä âWÇhoÄÂ Ð   ¸  ¸   ¸  ¸   ¸  ¸ !ôÈQå/= Ù Î ÄÑ×YßZòã*×Ñß Í ³Å ßÖ Ð*ÎÑÎ  Í ³ Î ÄÂWê-YÇ³Ç    ¸  ¸   ¸  ¸ !ôÈQå/ÌËÙ Î ÄÑ×YßZòã*×Ñß Í ³Å Ö Ð*ÎÑÎ  Í ² Î ÄÂê-YÇ³Ç  ¸   ¸  ¸   ¸  ¸ !ôÈ<=
Üs²ô âsÝ ÎÑÐ ZßÖÄÑ Ð &Ó ì È: ôßð    ¸  ¸   ¸  ¸   ¸  ¸ !ôWÜsÉ à-[ß Í Ö*³ÄÁZ Î âWÝ ÎÑÐ ßÖÄÂ Ð  ¸  ¸   ¸  ¸   ¸  ¸ !ôWÜsÌÈ âsÝ ÎÑÐ ZßÖÄÑ Ð &Ó ì È: ôZð    ¸  ¸   ¸  ¸   ¸  ¸ !ôWôÜs  à-[ß Í Ö*³ÄÁZ Î âWÝ ÎÑÐ ßÖÄÂ Ð  ¸  ¸   ¸  ¸   ¸  ¸ !ôWôÜsÉ âsÝ ÎÑÐ ZßÖÄÑ Ð &Ó ì È?¥ôßð    ¸  ¸   ¸  ¸   ¸  ¸ !ôW
Üs à-[ß Í Ö*³ÄÁZ Î âWÝ ÎÑÐ ßÖÄÂ Ð  ¸  ¸   ¸  ¸   ¸  ¸ !ôWÜs= âsÝ ÎÑÐ ZßÖÄÑ Ð &Ó ì È?¥ôZð    ¸  ¸   ¸  ¸   ¸  ¸ !ôWÈÜsÌË à-[ß Í Ö*³ÄÁZ Î âWÝ ÎÑÐ ßÖÄÂ Ð  ¸  ¸   ¸  ¸   ¸  ¸ !ôWÈÜsO âsÝ ÎÑÐ ZßÖÄÑ Ð &Ó ì ÈÏý¸ôßð    ¸  ¸   ¸  ¸   ¸  ¸ !ôWÏÜs²ôrà-[ß Í Ö*³ÄÁZ Î âWÝ ÎÑÐ ßÖÄÂ Ð  ¸  ¸   ¸  ¸   ¸  ¸ !ôWÏÜs²ô*ô/âsÝ ÎÑÐ ZßÖÄÑ Ð &Ó ì ÈÏý¸ôZð    ¸  ¸   ¸  ¸   ¸  ¸ !ôWÜs²ôcà-[ß Í Ö*³ÄÁZ Î âWÝ ÎÑÐ ßÖÄÂ Ð  ¸  ¸   ¸  ¸   ¸  ¸ !ôWÜs²ôÈcâsÝ ÎÑÐ ZßÖÄÑ Ð &Ó ì È:l*Zð    ¸  ¸   ¸  ¸   ¸  ¸ !ôWuÜs²ôWuà-[ß Í Ö*³ÄÁZ Î âWÝ ÎÑÐ ßÖÄÂ Ð  ¸  ¸   ¸  ¸   ¸  ¸ !ôWu
   !(*M!"!$#%&!('e)v,'*
ô*²ô Ú= Î [Å:WÄÑ Î Z Î ó  Î ×Â²Zå Ð ÝÝHÇ³ðH ¸  ¸   ¸  ¸  ôô*É Ü Î Õ Ð*Î Z Î Ç²²/Ù Î ÄÂ×[ßZòã*×Âß Í Z Î ÓÄ Î Wá7ZWÄÑÖÄ ÐÏÎ  ¸   ¸  ¸  ôS
²ô Ú= Î [Å:WÄÑ Î Z Î  Ð*Î ³Þ Ð ÄÿYÇ³âsÕh Î Þ Îî ÄÂ ¸  ¸   ¸  ¸  É û#ðH Î Ý Î ÕRß Í  Î à-[ß Í Ö*³ÄÁZ Î Ù Î ÄÂ×ÑÅ:×Ñ×Ñß Í  ¸   ¸  ¸  u




å[×çØÙÚHÛlÓÓ ¢ ÜgÊÝH Î ³Å:Ä¼ðH Í Y-*ÂÇh[ Í?®î  Î  Í  Î ÚNÇëYß Í ×®äaß ïÁÐ Z×ÑÄ Î ßÖäÄÂ Ð ×ÑÝ-[×Ñ+³Å ÏY Î **Ï&Å¥³Ä¥Z Î åoÄÂ-[Å:[Å Ü=ß ÎÑÐ Ý î ³×Ân[ð Ð*Î [Ä ÐÏÎ ³ßÅÕR Î ì ³ÇëZÝ<×Ñ³Ö£èØçÜ¼â 	¤ ³|àÕ aØsÙÚHÛlÓÓ&ðHZ³Ä¸×Ñ²) Ð Z ÎÑÍ WÄÂ³×Â Îr Ð äß
7Y ÎÑÐ ×ÔÄ Î YÇ³1 Ð  Î 5ßÅ:³ Ð ×ÑéÄ î ÄSnZ³c²j¥1Z×ÂÇ á# Î Öß Í Å:éÄ³Å Õh×ÔÄÂ×ÔÄÂZ ì  ÎÑÍ WÄ¥Ä Î WÄÂ5§åÁ³ßÄÂ Î ×ÂÂ²ZÇ³²Ý<×Ñ³ÖYYÇ³³×Âõê Î  Í úä×ÔÄÂÇ³Ç²ß Í 55² Å:³ÄlZ ó  Î ×Â³Z- Î ÄÂ Í  ì ²Ç²Z×ÑÄ Î [Ç²W)ðHS[Ä á Ð*Î ÄÂúÄáç Î × Ð Ç³Ç³5áç Î ZYY ó Ð âsSYÖÄÂ Ð uÅ:éÄsðH Î áÁ³ Í +Z Í Ç³² ì ²Ç²Z+³ZcÜ=ZÞß×ÔÄ î Z:ßÄÑ Î ×ÑßÄSåÁ³§¦7ZÇ²²Ö*³Ä¼Z Î Ü=ZÞß×ÔÄ î Z Î Çë[ßðZÄ¼Z² ïÁÐ ä×ÔÄ Î ßÖÄÂ Ð ²Z×åÁWÄÑÖÄ Ð*Î ×ðHJZÅ áç×ÑÄÂÇ³² ì ³Ç² Z×#Û7ßÕRðYß× Í Å:³×YÅ ÕR ÎZ³ÜgÊZÝH Î ²Å¥ÄÂÁÅ:éÄsrßÄÑ Î ×Â³ZÇ³² ì W²Ç²×ÔÄ Î [Ç²W Í ßZÄÂÞWÄ¼áç Î ZcÖÏã*ä5  ðH)Z­×Â Ð )³Å  [Å:)Z×¸ÜgÊZÝH Î ³Å:ÄÂ×l Î á î ÄÂ	Ú ÎÔÐ Ä Ð Z áç Î YßÂ ï  Ð ñß Ú= Ð ¥[Ç²×§ÓÄ Î [ÇéÄÂ³ÇëÂ ó  Î ásWZWÄSo× Ð Y×Ñ×=Z²AúÊZÝH Î ³Å:ÄÂÇ³Ç²WÚ ÎÑÐ*Í*Î [Å:Å:¼Ä Î Wö_Z Î Y-[/² Î  Î Þß ÍÏÎ ßZøÇ³³ Í ÓÄ Î YÇéÄÂW²Ç²ñßÄÂ Î ×Â³úäZáç Î Z5- î Å:Ç³² [Ç³×7× Ð Ç²¸Å:éÄr Ð ßYÇ³×7× Ð ÇëÂ/Å:éÄ¨




àËá>à âäãæåçèêé ëjìíí î(ï~ð±ñóòZôzõ ñ§ö÷
¥¯²¸ðH Î éÄÂ×7 Î á î Äáç Î ZW² ØsÙÚHÛlÓÓ+× Ð á Ð ÇnÝ Ð Çë Î ²×Ñ³ Î ÄÑ r Ð £ µ− ¤ YÇ³×YßÂ!ßÝ Ð Çh Î ³×Ñ² Î ÄÂ­Ú ÎÔÐ Ä Ð W5 ï  Ð Z*£ K− ¤ ß¯ÚN Ð *£ π− ¤ YÇ³×ÓÄ Î YZÇ³ÄÑ²Ç²Wó  Î ásZúÄSåÁ Î r Ð ³Å:ÝßÇ³×§ðHWÄ Î ß Í ³:Z×Ñ×Âß Í :Z Î [ Î ÁY*ßZ:**ÏÈWÄ álô>*à íËø *Å:éÄgZ Î Å Ð Å:ÄY úÊZ³×ÑÄÑ³ Î Z ÓÄ Î YÇ³ÕR Î ß Í ³×ÔÄa³/÷èÅ:ÝßÇ³× ó Ð WÄ á7È*Ïà íËø AÕR Î Z³ç-* ÎÑÐ ²×ÂWcÓÄ Î YÇ³  ÎÑÎ ²ð- Îóù ô úèY÷è ðH²Z¥ê î Ç³Ç²W Ä Î ÕëäÕR¥³ Î -[Ç²ð¥³×øÓÝ²Ç³Ç³× û ó Ð  ¸ÓÖßZ  î  Í sWÄèá# 108 ì ³ÇëÂYßÕ_Y× ì  Î äÍ WÄH×Ñ×Ñß Í  ù ô ún-[ðH ÎÑÍ ðH5-[×Â×#³1ôWÅ ÜNÄÂÕh Î ß Í ó Ð Å r Ð ×ÔÄ Î YÇZ Î êaÇ²ß×Ñ×AZ Î ß Î áÁ×ÂÄÂ
7YÇ Ð ÄÂ³ÇëÂc Ð ô#ðZ²×#ôYÖ
#Þ ø WÅ 2 ðHWÄ Îî[Í ÄSêa Î Z³ÜgÊZÝH Î ²Å¥ÄÂÅ¥³Ä
7Y ÎÑÐ ×ÔÄ Î YÇ³uá#³Z Î ßÅ  Î á Î ÄÂWÄsÅc[+Ý ÎÑÐ ÓÝ³Ç²Çð²×sÞß+³²Ç³Ç³ Ð C¥1×ÑÇ áÁ Î Öß Í r³Å ì  ÎÔÍ WÄ÷ècðH²Zuê î Ç²Ç³:ás Î ZrZ³å7úÄÂÖÄ ÐÏÎ uYÇ ä× Ð Å:éÄA×Ñ Î  Ð râ#oÄÂ:-YÞßáç³×ÑZ Î ì ³ÇëÂÖ Ð Õ ÎÑÐ ÄÑ² Î ÄSYáY×¼Z²Û7ß×®á#[ÇZ Î ó  Î ásZúÄÂ:åÁWÄÂÖÄ ÐÏÎ ÄÝ_W ÄÂ×ÂÂë ðHW²ZòßZ×Â×ÔÄÂ*Ïå7³×ÑçÅñ×Ñ×Ñ ÞWß î Â×ÑÄ-[ÄÑ Î Ç³²/×ÔÄ Î [Ç³- Î Ä Í ß Í ×Ñ³5oßÅZ³A³ÄÂ ÍÏÎ ² Î ÄÂ ì ³Ç²Zò×Ñ×ÑøðZ²×aÞßZÅ ÜNZZ×#ÜgÊZÝH Î ²Å¥ÄÂ× Ð ¸Ó-YZðH Î ×ÔÄÂ+Þß+ÖÏã*5 í¼Ð  Í*ÎÑÐ*Ò  Î AZßZÄÑß Í ²×ÔÄZ×®ásW³ÄÑ Î ³ ³ Î  Í  ì Ð ÄÂÞW³Ä#Z Î åÁWÄÂÖÄ Ð*Î 5ßZÅ ÎÂî ßÅ:Ç³²ß+ÞéÄÂÇ³²-[Þß×YÅ¥Å:Ç³² Í Z ì ³Ç²Zß Î  Íî  Í 7 Ð u[Ç³×çÜN³ÞÇ³ Î  Í ³×Ñ×Â[ßZòã*×ÑcÞßÖÏã*ä5NÜ=²u²Ä¥ÞWßßÄÂ Î ×Â î ÄÑÞZuÖ Ð Z×ÑÄ Î ßÖÄÑ ó r
# Î Yß×ÑÕ Ð*Î Z Î ß Í ³×ÑÄ/áç³ÄÑ Î ³Z³ ì oÄÂ×YÏg[×Ñ× Z Î Zß Î ÂZ²+åÁWÄÂÖÄ Ð*Î |×ÑÇ²ð×ÔÄ ó  Î ß Î ×*ÄÂ+oÄÂ Î ë[Ç²W²Ä Î  ÍÄÂÇë[ Í Z Î ì ³Ç²Ä Î   ÖÄ Ð*Î ³|× Ð áçéÄ:[Ç²×ñÅ¥ã Í Ç³ëÂ|Å:²Z²Å:³ Î Ä/áç Î ZW|Åñß×Ñ×a²|ØÙÚHÛlÓÓ­âYÖÄÑ Ð 	Å¥³Ä
7Y ÎÑÐ 	³Å ÜNZÞßZ×ÑÄY Í Å:×Ñ×Ñ­áç Î ZW5aåÁ³¥[ Î ×Â³Ç³²ÖÏéÄSY×Ñ×Z³×Ñ Ð ð&³ Î  Î  Ð ¥¯ Î Öß Í ×  ß Î ×ÂéÄÑÄÑ¸ásW³ÄÑ Î ñßZä Î á#×ÂÄÑ¨¥1×ÑÇéá# Î Öß Í Å¥³Ä#ZåÁWÄÂÖÄ ÐÏÎ ÅcoÄÂ Î ë[Ç²W×ÂWÇ²ð×ÔÄ# Î Õ]Y Î 5ÖY[ß Î ó  ÎÑÎ ² Í  Î Äsás Î Z5³ZÅüZ³¸ Í  × Ð Ç² Î oÄÂ Î h[Ç³²W Î ZßÞ³ Î Äá# Î ;
ü ýþü ýþü ÿ  ¹nº	
®¹   ¾ ¶ ¾®¹¾;·7¿ÁÃN¾J¿
Ù7ð Z Î ß ó  Î ×ÑÇ³Ç²W Û7ß×ÑÇ³ Í ßZ Í Z×lÜgÊZÝH Î ²Å¥ÄÂ×Ö*ãÏW&²)ØsÙÚHÛlÓÓ ó  Î ×Â³úäZ×ÔÄÂ ì ³ÇëZ Î S[ÖÄÂ Ð cðH Ð ð-YÄÂúÄ§áç Î Z5êa Î Z²×ÑÝß Î ó  Î Õ Ð Ç Í uåÁWÄÂÖÄ Ð äÎ /Z Î  Î ×ÔÄÑ¥ÓÝHÖÄ ÎÑÐ Å:WÄÑ Î ×ÔÄÂßÕhA³×ÔÄ   Ð ñZ Î Æ_ Î Õp[Ç²ÇZ×=å 0 ä × Ð ×®£ D0 → Kπ ¤Z×®ás Í 1ðH× Ð  Î × Î Ç³ ó YÄaZ³×Ñ Î Z³cã×ÔÄÑ1Û7Õ Ð*Î Z Î ß Í W¬[|Z³uâsúäÖ Ð ×ÔÄ Î ßÖÄÂ Ð  Î ÷èÅ:ÝßÇ³×Ñ¸ß× Ð Å¥³Ä[ß&[Z² Ù Î ÄÂ×[ßZòãÏ×Ñß Í Z Î ó  Î áçZWÄÑÆ î Ç³ Î ×ÔÄÂÇ³ÇéÄSoå7³×Ñ Î ÆH Î ÕpYÇ³ÇÏá# Î ¸[ Î ×ÂÝ î ÄÂ Î £ ï [ÝéÄÂÇ ô*ÉÉ ¤ ZWÄY³Ç³Ç²³ Î ÄÂ Î ðH×Â Î ³úäðHuás Î Z5
.*c¾GR8:/1[jGI0DE>Gv[]/^EDWD0*GI03bzEF8FUH67a
å7³sê Î  Í ×ÔÄÂÇ³Ç³ß Í 5ÏZ³çÅ:éÄ=Ý Ð Çë Î ²×Ñ³ Î ÄÑcÓÄ Î [Ç²Å Ð  ßñÝ Ð Çh Î ³×Ñ³ Î ÄÂWÅ ì  ÎÑÍ WÄðH-[ZÇéÄçás Î Z5×ÔÄÂYÇ³Ç³²ÅüÆHß×YÅ:Å¥-[ Í Å:³ÄsZÅ  Ð Â+ß Í ÖÇ îYÎ ÄÂÆHßä×ÔÄÿ[ZÖ Ð Å:Å:Z×  ßÖÇ³ Ð ×ÂÝ³×-ÜN×³×ÔÄ#ðHÖY[ÄSY×Ñ×#Z³¸ÜN²ð Ð × Ð  Î ×ÔÄÿ Î äÖÏÞ¥1Â×ÑÇéá# Î Öß Í Z³à7Ç²ß Ð 5* Z×¼Ç³³S Î c÷èÅ:ÝßÇ³×Ñ×¼³Å  ßÖÇ³ Ð :Ä Î  Í 5
ÊH½¿µ»Àkµz·FÊ©·ª¼FÊ©Å iÁNÊ! É#"?Êþ½¿½$·&%zÅ'()&* ºÂ¶,+-/.102Êþ½k¼FÊÌ·ª·&É3"ÇÀ54Çµz·ÇÀ#·>¹&Êþ½$67 É#"98Ì¹F½;:HÊ©½kÆ=<>%z¹:·>%
%ÇÊ©ÅoÀkÊ!676 ÀÌ´)?>Ê!6¶®Ê!"F½@2Êþ½k¼?Ê©·}ÅAÊ¾Å1ÀkµCBD2Ê!Å¿ÊZÊE>Àk½ÃºD"& Ê©½oÀÌÎ&-5 ·FÊ©·	ÅoµF6É3"FÊ	GNÊ! Àk½Ãº»¹:¶&¼FÊþ½1-HEiÀk½ÃºI4zÀ#µz·¸·FÊÌ·?·ÇÀ¶§ºÂ·KJLiÁMN676POÃ´;2QD"F½¿Ê©·:¼CºD6Å	JRZ¹>ÀKÍ+Í?É














∆Σ + ∆G+ 〈LZ〉
å[ðHg³×ÔÄ
∆Σ
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π + 2EKEπ − 2pKpπ
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π + 2|pK ||pπ|(1− cosϑ)
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γ 0 0 γβ
0 1 0 0
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Mean x  -0.00993
Mean y   -1591
RMS x   0.1642









Mean   -0.00594737
RMS    0.115545
 / ndf 2χ   94.3018 / 80
leg events  0.09469±  2.26979 
wire position  0.00108626± -0.00962565 
leg position  0.001191± 0.102438 
resolution  0.0011859± 0.0265199 
constant bkg  5.59630e-01± 4.36267e-10 
gaus bkg A  0.27590±  2.17161 
gaus bkg S  0.1±      0.4 
Distance, [cm]
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F (x) = C0 + C1 (x− C3)2 + C2 (x− C3)3 + C4 (x− C3)4
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 / ndf 2χ   6112 / 51
Prob       0
p0         2.47± -222.1 
p1        0.0005723± 0.02459 
p2        2.401e-06± -1.065e-05 
p3        0.988± 213.9 
p4        2.364e-08± -2.019e-07 
mµ
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dev_global
Entries  56
Mean   -2.659e-07
RMS     8.016
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Abweichng aller Drahtpositionen vom Modell
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à-[ß Í ÖÏéÄçZ Î A×ÔÄÂ³Å:Åñß Í Z Î ØsØså í  Î ×Â³ðß Í ß× Ð Å:éÄÁYßZ Î Ú Ð ×Ñ³ÄÑ Ð ×ÑðH×ÔÄÂ³Å:Åñß Í ²W×#³ÞÇ³&Ó-oÄÑÄÂZ×#×ÑÇ³ð×ÔÄS
0
!
= ∆X = X2 −X1 = (x22 − x21)− (x12 − x11)
AWÄ Î *ÂÄÂWÄ#Åc[Z³ í  Î ÄÂW²Ç³ß Í  ó Ð  ∆X YßZ× ó  Î ×Â³Z×[×#²Û7ðð³Ç²Zß ÍZ³ôË ?ZWÄ=Åc[ Z³×ÑAáÁ³ø Î á Î ÄÂWÄgßÅ Z¥ý Î ×ÑÝ Î ß Í ÞÄ Î ³ Î ÄYZ³çÅ¥³ÄÔÄÂÇ³ Î ó Î W³ÄÑ
σ∆X
Z Î#í  Î ÄÑ²Ç³ß Í ðHWÄ Îî[Í ÄÕR Î [Ç²Ç³ å Ð ÝÝHWÇ²ðHZ WÄèáÈÌ µm åÁ²¸ðH Ð ð-YÄÂWÄÂ Î éÄÑ î  Í ÄYðH5[ß×Ñ-YZÅ:×ÑÇ Ð × ó Ð +Z Î à-[ß Í ÖÏéÄ# Î Ú Ð ×Ñ³ÄÑ Ð ×ÑÅ:×Ñ×Ñß Í ³×³ÞÇ³å Î YÄÂ×Â-oÄÑÄÂZ×7[ßÕgZ Î ØsØså [ð5Z×²×ÔÄh
σ∆X =
√
d2(X2) + d2(X1) =
√




Mean   0.392












RMS   
  1.051
  3.661







Mean   -1.119
RMS     3.214







RMS   
 95
 -0.7933
   3.37
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å7 Î êÇ³ Î Z Î Ú Ð ×Ñ³ÄÑ Ð ×ÑðH×ÔÄÂ³Å:Åñß Í W²×²ÞWÇ²Z&å Î [ÄÂ×Â[ÄÔÄÂ×#³Z Î ØsØsåÜNðHðHúÄ Îî[Í Ä#[Ç²× Ð WÄ árô*=Y µm £}ÈZÉ µm ø √4 ¤ Z÷èÄÂ Î Ý Î WÄÑ² Î ÄsÅcY Ð ð Í ×#Ü ÎÔÍ ðZ²×²Å 
#³ðÇ³ëÂÖõ[ßÕZ³&à-[ß Í Ö*³Ä§Å:³ÄcZ Î Z²Ä[ÄÑ× î Ç³²+Aúáç Í ß Í  Î ØsØsåÎ Ö Ð ×ÔÄ Î ß³ Î Äsáç Î ZWÖY[5× Ð  ÎÔÍ ³ðZÄ#×Ñ²5[×Ñ×ÁZ³×7[ßÕaWÄèá#¥  µm £}ÈZÉ µm ø √2 ¤Í YßæÅ:ã Í Ç²²²×ÔÄ#å7³1âsÇëoÄÂ ó Ý Ð ×ÑéÄÂ Ð  ó Ð yåÁWÄÂÖÄ ÐÏÎ  Îî 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Ä Î Ö*uðHWÄ ÎîYÍ Ä Ï*WÅ £pÕR Î Z³u×ÑÖ Î 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ß Î Zß Î 	Z³rý# Í -[ß Í Ö*³Ä¸³1Z Î âWÝ ÎÑÐ ZßÖäÄÂ Ð !Z Î ²ZÞÇ²ZyØsØså Ó Î ³ÄÔÄÂ Í  Í ðH5¼á# Î ZÅc[¯ZWÅ:ÞßÕ Ð Ç Í &WÄèá# ôÈ µm£ √
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DL 13Abweichung Mittelwert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Mean    3.881e-12
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ÐÏÎ ²-oÄÂ ³ Î YÇ³ð! Î úÄ á)Ë*Å 2ÍÏÎÔÐÏÒ &åÁWÄÑÖÄ Ð*Î ò î  ð_WÖ*[ÄÁ×Ñ²;Hå[Þßáç Î ZZ³ Í Å:×Ñ×ÑÛ7ð×ÔÄ î Z Å:éÄZu Ð Å:²YÇ³+ÛÁð×ÑÄ î +Z Î âsÕh Î Þ ÎÂî ÄÂ ó  ÎÔÍ Ç³²j£p×Ñ²WÛ7ðð³ÇëZßZ Í ZÌ* ¤ YY¥Z Î  Î=Í WÅ îYÒ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Û7ðáç²ß Í ó Ð L µm Y+ Î Õn[Ç³× Ð  ó Ð +Yß× Í 5Z[×Ñ×sZ³l[ð× Ð Ç³ßZÄÂlÚ Ð ×ÑéÄÂ Ð +Z Î åÁWÄÂÖÄ Ð*Î  Îî ÄÑ³ä Î -[Ç³ð Z×gðHZ Î ÜN²ß Í ó  Î ásWZWÄÂ ïÁÐÐ*Î Z³-oÄÂ×©×ÔÄÂWÅ:×=Zß Î Â Z³sâsã*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ÄÂWÄÑr¥	 Î ÄÑ î ß Ò  Î á# Î 5_Ù7ð³ Î  Î¥¯ëÄÂ Í Ö*³ÄÕR Î [× Í W×ÿ[Å/ÄÑ í  Î Õp[ Î ×Ñ³Z³ Zß Î  Ð ð Í  ÛÁ-YÇP×ÑlðH×ÔÄÂ³Å:Å¸ÄÂà Î [ÝÕR Î [Ç³Ç²¸ÜN²Å:W×Â×Ñß Í ³Û7-[ Í   Ð ÖßÅ¥ÄÂ³ Î ÄAWÄ Î *ÂÄÂWÄ¥Åc[¬ÛÁðð²Ç²Zß Í ÉY gÕ î Ç³ÇéÄcYßZÕ N[×Ñ×:Z³+Å:éÄÑÄÂÇ³ Î åÁ³ö_ Î ZÞÞÿáÁ³×ÂÍ Å¥×Ñ×ÂWß+ Ð Å:³-YÇ³âsÕR Î Þ Î [ÄÑÝ Ð ×ÑéÄÂ Ð W²Ä  ßÇ³Ç;³×ÑÄáÁ³lÅc[Z³×Þß î ×ÔÄr Î á# Î ÄÑõÖÏã*ÄÂÏ¼÷èÅ  ÎÑÍ ×ÔÄÂWÇ²ÇéÄÂ ê-YÇ³Ç#³×ÑÄc³Å éÄÑÄÂÇÁZ Î Ä[ÄÑ× î Ç³²Û7ð×ÔÄÿ[+ðH-Yð- Î ÄÂ Î âsÕR Î Þ ÎÂî ÄÂ Í*Î ã Ò  Î [Ç²×#Z Î  Ð Å:³Ç³Ç² ÛÁð×ÑÄY
aequidist_all
Entries  60
Mean    28.41
RMS     17.54
mµ
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å7³×7³×ÑÄ Î ²ðH Í*Î ZWÄ_Y×Ñ×Y×âsÕh Î Þ Î YÄ Í ³ÄÔÄÂ Î ×ÑÇ³ð×ÑÄZ ÜN³Zò×Ñ×Ñ Z Îás×ÑÇ²Zý#Å Í ðßZ Í ×ÔÄÂÅ¥ÝH Î oÄÂß Î ßÄÂ Î Ç³³ Í Äçßc×ÑëÂu*Zß Î uZ³	 î  Í ×ÑÖ*[Çë²Z Î -[Ç²ðZ×à7³ÄÔÄÂ Î × Î Ý ÎÔÐ ZßÞ³ Î ð- Î ó  ÎÂî Z Î ÄSá#[×#²Å Õ Ð Ç Í ZW ï YÝéÄÂÇ5² Í úäßÄÑ Î ×ÑßÄ7á# Î ;_÷ Å ØsÙ&ÚHÛÓÓÜgÊZÝH Î ³Å:Ä×Ñ²&Z² ì Å:ÝH Î oÄÂß ÎÂî  Î ßäÍ  ÍÏÎ ã Ò  Î YÇ³×lá î  Î 	Z Î ÜN²Å¥×Ñ×Âß Í 55Þß Î ÛÁÝ-Y×Ñ×Ñß Í Z Î ÜN²ß Í [1Z³AZ³ Í ß Í ³ÅÜgÊZÝH Î ³Å:Ä Å/ß×Â×ñ³Å:Å¥ Î ³¬YÇ³Ç Í Å:W² Î ÓÖYYÇ³Õp[ÖÄ Ð*ÎñÐ ÝZÄÑ²ÅYÇYZ³¸åoÄÂ[ Í zÄÑÄÑWÄsás Î Z5
{óýlkóýA{ q ¾J»r8 ¾ZºqZ·§ts¼¾@   º	#¾J¿³Á¾5¹ q ¾J¹¥Z¹º¼¿§³Á¾J¹
A;Zu Ð 5² ó Ð*Î  Í Å ï YÝéÄÂÇðH Î åÁ³×ÑÄYÞW+³ Í  Î WÄÑ ÎçÍ ÕRßZWà7úä-YßZ Í ÖÏéÄÂ;-×ÑÝ²WÇ³Ä² ì Å:ÝH Î oÄÂß Î [ß×ZWß Í Z Î ó  Î áçZúÄÂ&oÄÂ Î h[Ç³²³áÁ²ÄÑ Í uâ Ð Ç²Ç³ÏaÜN×¸²×ÔÄ/Þß	ðHZÖÏ;aY×Ñ×ñZ Î ¥ î[Î Å¥SYß×ÂZZß Í ×ÂÖ Ð Fµ:Þ³Ä ó Ð Û7Ç³ßÅ:³²ßÅA[ß×cZÅ × Ð á Ð Ç#Z³å7WÄÑÖÄ Ð*ÎÑÎ YÅ¥ [Ç²×r[ß [Ç²Ç³&ÓÄ Î ßÖÄÂß Î  Z ÎâsãÏÄ Í YÝÝ- Î oÄÂß Î ðHW×ÑÄÑ5Å:³Äs[[ä®L µm
◦Cm
ù ôiO ú;[ß Ò  ÎÑÐ*Î ZÄÑÇ²²r Ð Âr²×ÔÄ÷èÅ í  Î äÍ Ç³²|YÞWß|ðHúÄ Îî[Í Ä/WÄèá#Z³×Ñ ÎñïÁÐ FµÞ³ÄñÕR Î Y×¥Ó³Ç³³Þ²ßÅ Z×¥ØØçåüØA²Ý×/Ç³úäZ Í Ç³ëÂ& µm
◦Cm
ù Y ú HåÁ³/ÈZÉ[Å åÁ²×ÔÄYÞ ÞúáÁ³×ÂÄÂÕR Î ÄÂ×ÔÄÑ&âsÕh Î Þ Îî ÄÂî  Î Ä§×Ñ²¥ÞßÅ AW²×ÑÝ³ÇÕh Î Z³sÞß¥ßÄÂ Î ×Â³ZÇ³ëZ[ Î ×ÂÞW³ÄÑZß Î  Í ÕR Î ÄÂÜN²Å:×Ñ×Ñß Í  [ßÕ Í*Î ß/Z Î ì Å:ÝH Î oÄÂß Î ×ÂáYÖß Í  ó Ð /Å:W Î YÇ³×øô ◦ Ø­ßÅWÄ®äá# ³³Ç²Ç³³Å:WÄÑ Î ZåY Î ³×ÔÄç³×Ñ³ ó Ð Ç³Ç³Û7ß×Ñ× Í 7ðH Î [ð× Ð Ç³ßZÄÂ ïÁÐÐ*Î Z³-oÄÂZ Î âsÕR Î Þ Îî ÄÑÅ:éÄ³ Î êÇ³ Î [ Í YðH ó Ð  Y µm ß Î ðHÖ Ð ×ÔÄÿ[ÄÑ Î ý#Å äÍ ðZß Í ×ÔÄÂWÅ:ÝH Î oÄÂß Î Å:ã Í Ç²²5Jå+Z³ ì Å:ÝH Î [ÄÑß Î ³Å âsãÏÄ Í ÄÂ×ÔÄÑ×ÑÄYáÁ³cYßÂ²Å ØÙÚHÛlÓÓ)ÜaÊZÝH Î ³Å:ÄñYÇ³Ç³ Î Z³ Í ×ñ²Ä¸×ÔÄÿ[ð²Ç³³×Â³ Î Äñ³×ÔÄS5×ÑÄÑÇ³Ç³Ä/×Ñ²1Z³rê Î  Í ÏÐ ðr³lÜN²ß Í ßÄÑ Î Z³×ÂWrAZ³ Í ß Í +Z² Í Õ ÐÏÎ Z Î ÄÑ à-[ß Í Ö*³ÄsðH Î -[ßÝZÄ ÎÑÎ ëÂ¥ÖY[¥ß Ð ð¥Z² Í Å¥×Ñ×ÂZ ïÁÐÐ*Î Z³-[ÄÑ¥ðHZ×ÑëÂ ÝH Î Åc[Ä î Z Î Z Îì Å:ÝH Î [ÄÑß Î ×Ñ²Z ó Ð Ç²Ç_áséÄÂ Î ó  Î áçZWÄçás Î ZÖÏã*5êg Î Z²Ý Ð ×ÂéÄÂ ó +AS[Ä á Ð*Î ÄÂß Í Z³×Â Î ê Î  Í ³×ÑÄcWÄÂ×Â²Z;¼[×Â×cZ³ ì Å¥ÝHúäÎ oÄÂß Î ×Âá#[Öß Í á î  Î ³ Î ³ÞÇ³­Ëoäè×ÔÄÂZ Í ­×Ñ×Âß Í ³ Î -YÇ³ð Z×â#YßÅ:W×S_³­ZÅ ×Ñë­Z Î ×Ñ×YßZÕRð-Yß ðHzZúÄSÅ:ã Í Ç³²×ÔÄ Í  Î ³ Í ×Ñ³;5åÁ³:YðZ× Ð äÇ²ßÄÂ ì WÅ:ÝH Î oÄÂß Î ×ÑÇ³ð×ÔÄñ×ÑÝ²ÇéÄ YðHWø³rßÄÂ ÎÑÍ  Ð*Î ZWÄÑ+â Ð Ç³Ç³Ï=åÁ³ ì Å¥ÝH Î oÄÂß ÎZ Î Û7Ç³ßÅ:³³ßÅ:Ö Ð Å:Ý Ð ÄÑ)á#ß Î Z¥á î  Î 	Z Î ÜN²Å¥×Â×Ñß Í |Y ó  Î ×Â³ZúäÓÄÑÇ³Ç²	³ Î -YÇ³ð1Z×¸Û7ßÕhð-Yß×¸ðH×ÔÄÑ²Å¥Å/Ä¸ß)Z Î |Óá[Öß Í ðHWÄ Î ß Í ²Åí  Î ÇëYßÕ#W² Î ×Â×Ñß Í ÄÝ³×Â Î ás³×ÑuWÄ á1ô ◦ Ø=åÁ²×Ñ Î ¥	 Î Ä ðH³-[Ç³ÄÑWÄ:× Ð á Ð ÇZ	 ÐÏÎ ²Þ Ð ÄYÇ³ ì Å:ÝH Î [ÄÑß ÎÑÍ*Î YZ²ÄÂ	² Î -[Ç²ð1Z× ×Ñ× Î [ßÅ:×ñ[Ç²×ñ[ß1Z³Äÿ Í ×ÑÞéÄÑÇ²² ì Å:ÝH Î [ÄÑß Î ×Âá[Öß Í ÞúáÁ³×Â~A Í ³cßrÜNÁ³ Î ×Ñ×Ñß Í å7³ Í ßZÄÂ ïÁÐ ×ÔÄÿ[Þ Z Î ì Å¥Ý_ Î oÄÂß Î ³×ÔÄZ Î Å Ð Z Î ² Î Z\¥¯ Î Öß Í Z Î Ë*ÏWÅ×ÔÄÿ Î ÖÏAWÄ Ð á î Z+Þß ó  Î [ÖÏW5NZ³ZÛ7ßÕRð-[ßõ[ß×cÓÄ Î YÇ³×ÂßZÄÂÞ Í*Î ZW Í ßÅ:×ÂZÇ²³ Ò 5å7³câsÕR Î Þ ÎÂî ÄÑcZz³ Î 	³|àéÄÑÄÂ Î ó Ð |ÓÄÂÄÂÞÝßÖÄÂ5 ó Ð 	ZÅDY Í  Ð Å äÅ:á# Î ;Y×Ñ×××Â²&ßÄÑ Î ZÅ Ü=²Zòß×Â×Z Î ì Å¥ÝH Î oÄÂß Îî Z Î ß Í W  Ð Å ÐÏÍ Yß×ÂZZÄsðHÞ³ßZ Í ×®áç³×ÂÞß×YÅ¥Å:Þ³ÄSZåÁ³ àéÄÑÄÑ Î áç³ÄÑÏZ[Ç²× Ð Z Î Û7ð×ÔÄYcðHúä-*Âð- Î ÄÂ Î å ÎÂî ÄÂÏYáÁß Î Z#ðH-ßðHWÖ*[ÄÑ Î ì Å:ÝH Î [ÄÑß Î ³ Í ×ÔÄÂÇ³Ç³ÄAß á# Î cYßÂÕR Î Z³ÁÛ7-YÇP×Ñ[Ç²×AÖ Ð ×ÔÄYÄAðHWÄ Î YÄÂWÄêa Î Z³ ó  Î ÄÂ³Ö*[Ç³uâWÕR Î WÞ Îî ÄÂÁ³×ÔÄç[×àéÄÑÄÂ Î Zß Î  ²Ú Ð ×Ñ³ÄÑ Ð  Z Î  Ð  Î ß Í õ³Å Ä Î  Í WZ ç[Ç²Ö*¬á î  Î õZ ÎÚ ÎÑÐ ZßÖÄÑ Ð ñÕR×ÔÄ Í Ç³ Í ÄSoÕR Î Z³ø Ð*Î ³Þ Ð Äÿ[Ç²W:å Îî ÄÑøZß Î ñZ²çÚ= Î [Å:WÄ Î ³×Â³ Î ßZ Í Z×
Ë Ï¨Ð¨Ñ¾ÒiÓZÔ Õ ±×Ü)(óØÞÓ®ß§ÔhØ}Ô¾ÒCa¾ÛÝ7Øæß
å Î YÄ ó  Î Çh[ßÕR×nYß× ï [ÝéÄÂÇ Z  È ßZ Z³AÚ Ð ×Ñ³ÄÑ Ð ¸Z Î Ú ÎÂî Þ³×Ñ Ð ×ÑÇ³ãÂ Î ³¸Z ó  Î äÄÂ³ÖYYÇ ó  Î ÇëYßÕhZuÛ7Ç³ßÅ:³³ßÅñð-[Ç²Ö*5ZåÁ² à7³ÄÔÄÂ Î áséÄÂ#á# Î +[Ç³× Ð} úásW²Ç³×sZß Î +Û7ð×ÔÄÿ[rZ Î Ú Îî Þ³×Ñ Ð ×Ñð Ð  Î ß Í +³uZcÄ Î  Í ZWuÛÁÇ²ßÅ¥²³ßÅñð-[Ç³ÖÏrðH×ÔÄÂ³Å:Å/ÄZ³Þß+ßÄÑ Î ×Â³ZÇ³ëÂ+Ï[ Î ×ÑÞW³ÄÑßr× Ð Å:éÄ#YßÂ+ðHßÄÂ Î ×Â³ZÇ²²W ì Å äÝH Î oÄÂß Î :[ Í ÕR Î ÄÑ Í ÄaáÁß Î Z5*åÁÅ:-Yñ× Ð Ç³ÇéÄÂø×Â² Z³à³ÄÔÄÂ Î áséÄÂøðHÞ Í Ç³² ³ ÎðH Ð ð*ÄÂWÄÂW ì Å:ÝH Î [ÄÑß Î [ß×ÂZß Í á#² Î W²×Û7Ç³ßÅ:³²ßZÅ ó  Î -[Ç³ÄÑ5å7³×sÖY[+ÅY+Zß Î u²Z í  ÎÑÍ Ç²²+Z Î  Ð Å:³-YÇ³+ßr× Ð Å¥³ÄçÄÑÅ:ÝH Î [ÄÑß Î ß-[ðä î  Í  Í W|Û7ð×ÔÄ î ZcðH-Yð Î ÄÂ Î âsÕR Î Þ ÎÂî ÄÂcÅ:³ÄñZ|Yß×ñZ Î ×Ñ×Âß Í Å:éÄ
#³Ç²ÕhñZ Î WÄÂ Ð ZñZ Î ðH Î Çë[ÝÝHZ­ØØçå ÛÁßÕR-[Å: Í ÿá Ð ÛÁð×ÑÄ î ðH Î Ý Î ÕR5*ÜgÊZÅ¥ÝÇh Î ³×Âñ²×ÔÄ=³ñÛ7ðð³ÇëZß Í ÉY Y×NÜ ÎÑÍ ð³×NZ³×Ñ× í  ÎÑÍ Ç²WëÂ×=ÕR ÎYÇ³Ç³ ×ÂWÖ Î ÂÄÂ)âsÕh Î Þ Îî ÄÂ:[ß×lZ)åoÄÂ W² Î ðHÇ²³ð Í 	×Â×Ñß Í  ÎÑÍ úä×ÔÄÂÇ³Ç³Ä*åÁ³øðH²Z¥Z³h¥	 Î ÄÂ ó  Î ÄÑ³Ç²ß Í - Î [ÖÄÂ Î ³×Â³ Î Zà Î ã Ò ñ×Ñ³ñZ Î ³ÄÔÄÂÇ äás Î ÄAßcZ³	 Î W³ÄÑ7Z Î§í  Î ÄÂ³Ç³ß Í ðHë7Çë[×Â×ÑuâsÖ×ÂÇ²×Ñ×Ñ[ßÕ5[×sÓ<×ÔÄÂÅùZ ÎâsÕR Î WÞ Îî ÄÂÁÞß5åÁ²	 Î éÄÂÁ³×ÑÄø[×ç& Ò Õh Î Z³Á Î Þ²WÇ³ÄÑlàW-Yß Í ÖÏéÄø²rZ Î ×ÑÝHúäÞP×Â×Ñ×Ñß Í á#²ðH Î éÄÂ×s³ ï YÝéÄÑÇ ZÌZ³ô Yß× Í ÕR Î ÄçáÁß Î ZÏå7 Î éÄÑÄÂWÇéáç Î Ä³ Í  Í ðH×Â Î ³ðZÄ:²¦7Z Î ß Í Z Î ÓÖY[ÇhZ×¥âsÕR Î Þ Î YÄ Í ³ÄÔÄÂ Î ×¥YßZÕ ÍÏÎ ßZ Î ì Å¥Ý_ Î oÄÂß Î ×ÂÏá#[Öß Í 5 ó Ð Å [ î  Î :ÄÑÅ:ÝH Î [ÄÑß Î ß-[ð î  Í  Í  í  Î äÕp[ Î Z Î ØØçå í  Î ×Â³ðß Í ³×Â² ó Ð Å #Ð Å:³-YÇë[ð×ÔÄÿ[ßÄÂ Î ×ÂëZ ÎÅ:éÄÑÄÂÇ³ Î  Î âsÕR Î WÞ Î [Äÿ[ð×ÔÄÿ[ Í ÕRßZá# Î ;AåÁ Î#Ð Å¥²-[ÇëYð×ÔÄÿ[  Î ×ÑÖÏäÎ ÄÂ	âsÕR Î Þ Îî ÄÑ:ðHWÄ ÎÂîYÍ Ä¸ÈÏ**Å¥Å;³Å ³ ÎlÍ ÞW Í ÄÂ	êH[Ç³ÇNðHZßZÄÂúÄ/Z ÎlÍ úäÅ:×Ñ×ÑÝ Ð ×Ñ³ÄÑ ó }¥1 Î ÄZ Î Û7ðáç²ß Í ó Ð uWÄ á YË µm YÇ³× Ð Z[×Ñ×s×Â²+Y×#à³ÄÔÄÂ ÎYßÕ¼³ Î  î  Í  ó Ð )È*ÏYÅ:Å ßÅ YË µm Í ZÄ [ÄJåÁ³×Ñ  î  Í  î Z Î ß Í ó Ð O
µm/m
ÄÂ×ÑÝ Î ²Ä³ Î ì Å:ÝH Î oÄÂß Î  Î ã*ß Í ó Ð  ◦ Ø ÕR ÎsÎ ³×#Û7Ç³ßÅ:³³ßÅÛ7ÇéÄÂ Î -oÄÂ ó Ç î ×Ñ×ÑÄl×ÑëÂ)Z³  î  Í -[ß×ß Í Z×¸âsÕR Î WÞ Î [Ä Í éÄÑÄÂ Î × ß × Ð Å:éÄZ×#Ä Î  Í ZÛ7Ç²ßÅ¥²³ßÅ/ð-YÇ³ÖÏ×7 Î ×ÔÄÂÇ³Ç³5áçÅYZ³ñåÁ³ö_ Î WÞ/Z Î#Í WÅ:×®ä×ÑßZ Î  Ð Å:³-[Ç²Wå Î YÄÑÝ Ð ×ÑéÄÂ Ð  Í  Í Z³ Ð Å:³-[Ç²Ý Ð ×ÑéÄÂ Ð YßZÕhÄ ÎÂîYÍ ÄSåÁ³ÓÄÂ Í ß Í Z Î ²Û7ðð³ÇëZß Í Éô YZ³ ¥1 Î ÄÂÝ-* Î /Y Í Ý-[×Ñ×ÑÄÑ à Î YZ²×ÔÄ[Ç²× Ð³Z Î ÖÄÑ×Á Ò Õh Î Z² ì Å:ÝH Î [ÄÑß Î ÞßÅ ÆH³ÄÑÝßÖÄ#Z Î ×Ñ×Âß Í   ãÏ Î Z³×Ñá# Î ÏZ×ÔÄ ÐlÍÏÎ ã Ò  Î áÁ Î :Z³ Î Å:éÄÑÄÑÇ³ÄÑ7à Î *ZW×ÑÄÑ Í ß Í ×ÂW²5÷èZ Î à Î ?Öñ×Â³:Z³åoÄÂW  Î ×ÑÇ³ðH¥Ü=ëÂÅ:×Ñ×Ñß Í  ÎÑÍ ×ÔÄÂÇ³ÇéÄnáÁ³A³/Û7ðð³Çëß Í ZÌ* [[ß×gZ Î Å:³ÄÔÄÂÇ³ Î à Î YZ×ÔÄÂW Í ß Í Z Î ó ³ Î Ó[Ý Ð ×ÑéÄÂ Ð  ó Ð u O ± ZÌY µm
cm
 Î  î ÇéÄçÅc[uZ Î ÖÄsZ³ î  Í  î Z Î ß Í ZZ³ Î á# Î ÄÑß Í × Í Å î[Ò Å:éÄsZÅþ[ß×çÛÁðð²Ç²Zß Í ZÌ* ðH×ÔÄÂ³Å:Å¸ÄÂ¥1 Î Ä#ðH Î ³×ÑÄÑ²Å¥Å/ÄSAWÄ Î *ÂÄÂWÄNÅc[¥ÕR Î [Ç²Ç³Zß Î  Í ÕRZ Î ÄÂWc×Ñ×Ñß Í Z³ó¦7Z Î ß Í WZ Î âsÕR Î Þúä Î [Äÿ[ð×ÔÄ î ZA²/Û7ð î  Í  Í ÖÏW³Ä=Z Î ì Å:ÝH Î oÄÂß Î oÇ î ×Â×ÔÄa×Â²ñZ Î Û7ß×ÂZß Í ×ÑÖ Ð Fµ¥äÞ³ÄçZ×çâWÕR Î WÞ Î [Ä Í éÄÑÄÂ Î ×çZ Î ÖÄs[ðÇ²×Ñ5åY×çÜ ÎÔÍ Wð²×A²×ÔÄø³cÛ7ðð³Ç²Zß Í ZÌÏÍ ÞW Í ÄSZZ³Û7ð×ÔÄÿ[Z× î Z Î ß Í +Z Î âsÕh Î Þ Îî ÄÂ £p×Ñ³Û7-[ Í  ¤ ×Â³u Ð*Î ÄYßÕ=³ úÄÂ Î ×ÑÖ*[Ç³² Î Äß Í  Í &Z³ ì Å:ÝH Î [ÄÑß Î ÞWßÅ ÆHéÄÂÝßÖÄZ Î ×Ñ×Âß ÍYßÕ Í WÄ Î  Í W5nÛÁß×ñZ Î ÓÄÂ Í ß Í Z Î [ Í Ý-[×Â×ÔÄÂW¬à Î YZ	 Î  î ÇéÄ/Åc[1Z Î ÖÄñÛ7ß×ÂZß Í ×ÑÖ Ð FµÞ³ÄÑ ó Ð )WÄèáÏ µm
◦Cm
J Î ×Ñ ÎlÍ ßZÄ Å:³Ä¸ZÅ,5éÄÂ Î [ÄÑß Î áç Î ÄÕR Î Û7Ç³ßÅ:³²ßÅ ó Ð Y[ä N µm
◦Cm
ðH Î W²×ÔÄÑ²Å:Å¸ÄSÜN³¸ÓÏáÁ³ Î  Í ÖÏéÄ ÎÑÍ ²ðZÄs×ÑëÂZä Ð Â³Z Î ÷èÄÑ Î Ý Î WÄÿoÄÂ Ð ZW×ÁÜ ÎÔÍ ðZ²×Ñ×Ñ× YßÂY×ÁÓ²Ç³³Þ³ßÅüZ×ÁØsØså Øø³Ý×³ Î Jáç¬[ß| Î ðÇ³² Í  Î ³ Í  Î 5 ì WÅ:ÝH Î oÄÂß Î Yß×ÂZß Í ßÄÂ Î á ÐÏÎ ÕR|³×ÔÄSå7³×Ñ¸ðHWÄ Îî[Í Ä7WÄèá µm
◦Cm
× Ð [×Ñ×ÁÅcYðHZ¼ Î Ö×Â²ÄÂ Í ß Í Z Î Û7ß×ÂZß Í Z ÎØØçåæ²rÛ7ðð³ÇëZß Í ZÌÏ ³¥1 Î ÄsZ Î à Î YZ×ÔÄÂW Í ß Í ó Ð Loä *Ë µm
◦Cm
 Î á Î ÄÂ
± ×edR×rÔhÜ¨ß§ÔEf®Ø¸Ò
_;_Ôë]	ÔhÜe+Ô_;_ZÝ7Øß§ÔhØ uO







 / ndf 2χ   4176 / 9
p0       12.95± -14.81 
p1       0.07261± 0.9234 
  4176 / 
 -14.81 
 0.9234 











 / ndf 2χ   1089 / 9
p0       6.613± -8.214 
p1       0.03708± 0.8767 
  1089 / 
 -8.214 
0.8767 











 / ndf 2χ   5390 / 9
p0       14.71± -8.783 
p1       0.0825± 0.9346 
  5390 / 
 -8.783 
 0.9346 











 / ndf 2χ  702.9 / 9
p0       5.313± 1.891 
p1       0.02979± 0.958 
 702.9 / 
 1.891 
0.958 
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áÁ Î ZÏ=å7³× ³×ÔÄ ³ÅâÁ[Å:Z Î êWÇ² Î Þúá Î Å¥ã Í Ç³ë;ná# Î Zß Î Z²+×Ñ×Ôáç Î äÄÂ­[Ç²Ç³ Î Z² Í ×+ëÂÄ Í ×ÔÄÂZÄÂÞWÄh¥|Y Î ×Â³Ç²² Î ²×ÔÄSøY×Ñ×+Z³	ØsØså [ßÕ Í*Î ß¯Z ÎÇ³ÖÄ Î ²×ÂW í  Î Ç³ß×ÔÄÂñ²Z Í  Î ³ Í  Ö Ð ×ÔÄÿ[ÄÂ 
#³ÞÇ³³×ÔÄÂß Í  Î Õ î  Î ÄZ²ñ×Â³¥YßÕ§ î ä Î ß Í ×®áç²×Ñ¸Ö Ð ×ÔÄÿ[ÄÂ Î ì Å¥ÝH Î oÄÂß Î  î ÇéÄSHåÁ²/ê Î  Í ¸*Z³×Ñ Î#í  Î Ç²ß×ÔÄÑÇ²³×ÔÄÂß ÍÖ Ð ÄÂlYÇ³Ç³ Î Z³ Í ×³ÞßÕ Î ³Z×ÔÄÂÇ³Ç³+ðHS[Ä á Ð*Î ÄÂWÄøáç Î Z;Z× Ð Y×Ñ×Z³ [ Í ð Ð ÄÂúä¸Ü Î ÖÇ î[Î ß Í ³ Î ÓÝHÖßÇë[ÄÑ Ð ðÇ³²ðHWÅñß×Ñ×å7³ Ð ð Í Ü ÎÔÍ ðZ²×Ñ×ÑÞ Í 5[×Ñ×Z³ ì Å:ÝH Î oÄÂß Îî Z Î ß Í +ÞúáÁ³×ÂZ+³äÞÇ³¥ÜN²Å:×Ñ×Ñß Í  [×NâsÕR Î Þ Î [Ä Í éÄÑÄÑ ÎgÎ  ó  Î ×Ñ³ðHÇß ó Ð*Î  Î × Í ð- Î ðHW²äòß×Ñ×Ñ5*åÁ²`¦7Z Î ß Í Z×§ÓÖYYÇ³Õ]YÖÄ ÐÏÎ ×=ÄÂ×ÑÝ Î ²Ä=[ðH Î Ä Í ßÄNZÅ 5³ÄÑ Î oÄÂß Î äás Î Ä ó Ð rÛ7Ç³ßÅ:³³ßÅáÁ³7×sYßÕ ÍÏÎ ßuZ ÎçïÁÐ ×ÔÄ Î ßÖÄÂ Ð +ZW×âsÕR Î Þ Î YÄ Í éÄÑÄÑ Î ×Þßu Î á Î ÄÂá Î åÁ³×çðHZßZÄÂWÄZY×Ñ×sZ Î  Ò ×ÔÄÿ[ð5ZZ Î Zß Î Â+[×#âsÕR Î Þ Î YÄÔäÍ éÄÑÄÑ Î ÕR×ÔÄ Í Ç³ Í Ä5á# Î ;Zß Î l²Õ]*ÂøßÇéÄÂ³ÝÇ³²ÖYoÄÂ Ð  ³×=ÓÖY[Ç²WÕp[ÖÄ Ð*Î ×aYßÕZYZ Î ý#Å Í ðß Í ×ÑÄÑÅ:ÝH Î [ÄÑß Î :ßÅ Í  Î ÂWÄNás Î Z:ÖYY;²Û7ð× Ð Ç²ßZÄÔÄÂÅ:ÝH Î [ÄÑß Î ÞßÅÆ_éÄÂÝZßÖÄlZ Î ÜN²Å:×Ñ×Ñß Í ³×ÑÄÕh Î Z³à-[ß Í Ö*éÄ Z× Ü ÎÑÍ ð³×Â×Ñ× [Ç³× Ð ó Ð  Í úäÎ ³ Í  Î AZßZÄÑß Í êg Î Z)Ü=²×oÄÂÞ Z Î ÓÄ ÎÔÐ -[Ç³Å:ÖYYÅ:Å¥ Î &³Å ÜgÊZÝH Î ³Å:ÄðHZßÄÂWÄ ²×[×Â×ÕR Î
 Z:å Ð ÝÝHÇ³ðH¥³ Í Ç Ð ð-[Ç² Î êH[ÖÄ Ð*Î [ß×lZ)åoÄÂ Z Î ÓÝß ÎÑÎ Ö Ð ×ÑÄ Î ßÖÄÑ Ð &ÞßðH×ÔÄÂ³Å:Å:	²×ÔÄg[-[|ZW×Â×Ñ|²uåoÄÂ|Z Î âsãÏÄ Í WëÂß Í [|Z³cÅ Ð Å:Äoä
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/ ndf2χ 3.764 / 3 
p0 48.47±-463.9 
p1 2.376±25.56 
/ ndf2χ 5.074 / 8 
p0      26.8±-345.3 
p1      1.395±24.87 
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Abweichung von der Sollposition, DL14 even (ST6V1u)
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Durchhang horizontale Drähte, 10mmbending_6mm
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Durchhang horizontale Drähte, 6mm
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 / ndf 2χ  258.1 / 5
Prob       0
p0        3.136± -5290 
p1            0± 0.02459 
p2            0±-1.065e-05 
p3        0.8989± 211.1 
p4            0±-2.019e-07 
Referenzdraht 1
cm










 / ndf 2χ  489.3 / 5
Prob       0
p0        4.367±  5180 
p1            0± 0.02459 
p2            0±-1.065e-05 
p3        1.245± 216.7 
p4            0±-2.019e-07 
Referenzdraht 2
cm










 / ndf 2χ  344.6 / 5
Prob       0
p0        3.619± -6010 
p1            0± 0.02459 
p2            0±-1.065e-05 
p3         1.04± 210.4 
p4            0±-2.019e-07 
Referenzdraht 3
cm










 / ndf 2χ  247.1 / 5
Prob       0
p0        3.088±  4444 
p1            0± 0.02459 
p2            0±-1.065e-05 
p3        0.8837± 214.3 
p4            0±-2.019e-07 
Referenzdraht 4














 / ndf 2χ  162.9 / 5
Prob       0
p0        2.477± -6683 
p1            0± 0.02459 
p2            0±-1.065e-05 
p3        0.7099± 207.8 
p4            0±-2.019e-07 
Referenzdraht 5
cm











 / ndf 2χ   1154 / 5
Prob       0
p0        6.618±  3782 
p1            0± 0.02459 
p2            0±-1.065e-05 
p3        1.868± 210.3 
p4            0±-2.019e-07 
Referenzdraht 6
cm










 / ndf 2χ  613.6 / 5
Prob       0
p0        4.808± -5784 
p1            0± 0.02459 
p2            0±-1.065e-05 
p3        1.367± 208.2 
p4            0±-2.019e-07 
Referenzdraht 7
cm










 / ndf 2χ    328 / 5
Prob       0
p0        3.517±  4689 
p1            0± 0.02459 
p2            0±-1.065e-05 
p3        1.005± 208.3 
p4            0±-2.019e-07 
Referenzdraht 8





Mean   5.435e-07
RMS     6.072
mµ












  Abweichung vom Modell, # 1  Abweichung
Entries  7
Mean   -1.851e-07
RMS     8.361
mµ












  Abweichung vom Modell, # 2  
Abweichung
Entries  7
Mean   -1.124e-06
RMS     7.016
mµ







  Abweichung vom Modell, # 3  Abweichung
Entries  7
Mean   -1.349e-08
RMS     5.941
mµ












  Abweichung vom Modell, # 4  
ò ! ÷>è*æçù!øò@)Mã!¶ÀÆj0¡¦M§«e5¢n£52¤½30¨²¨­Æj2¤ª²cñ µ H£e2¤Ã ¿¤M  ¶ 2²¤²¨²·2¤²«5¢T£e2¤µ0®¯2¤²05Å0£e¤M»i§~²~Á
Abweichung
Entries  7
Mean   -1.955e-06
RMS     4.824
mµ








  Abweichung vom Modell, # 5  Abweichung
Entries  7
Mean   3.541e-08
RMS     12.84
mµ












  Abweichung vom Modell, # 6  
Abweichung
Entries  7
Mean   6.87e-08
RMS     9.363
mµ







  Abweichung vom Modell, # 7  Abweichung
Entries  7
Mean   5.033e-07
RMS     6.845
mµ







  Abweichung vom Modell, # 8  
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Mean    6.196
RMS     23.88
mµ












0¦|§«ee¢'£50¨¢~ ¶ ¨¬¨ª50¤¬0¯ ²·ñ0¶À¨ª| ie£e¨À0: i¦M§À ¿¤ª²2¤µ*0®Ç2¤¬05Å£5¤M»i§~²ñ µ H£e ¶  i«e¨£50×7 µz¶ : i·© µ ¨¬·M µ 5%À0¨ªM ¶ó¶ ²0H¶À¨­| ie£zÁ
aequidist_all
Entries  60
Mean    54.37
RMS     16.06
mµ















Mean    82.79
RMS     25.86
mµ













0¦|§«ee¢'£50¨¢~ ¶ ¨¬¨ª50¤¬0¯ ²·ñ0¶À¨ª| ie£e¨À0: i¦M§À ¿¤ª²2¤µ*0®Ç2¤¬05Å£5¤M»i§~²ñ µ H£e ¶  i«e¨£50×7 µz¶ : i·© µ ¨¬·M µ 5%À0¨ªM ¶ó¶ ²0H¶À¨­| ie£zÁ
aequidist_all
Entries  18
Mean   -17.76
RMS     16.15
mµ












0¦|§«ee¢'£50¨¢~ ¶ ¨¬¨ª50¤¬0¯ ²·ñ0¶À¨ª| ie£e¨À0: i¦M§À ¿¤ª²2¤µ*0®Ç2¤¬05Å£5¤M»i§~²ñ µ H£e ¶  i«e¨£50×7 µz¶ : i·© µ ¨¬·M µ 5%À0¨ªM ¶ó¶ ²0H¶À¨­| ie£zÁ




Mean    66.49
RMS     24.25
mµ









0¦|§«ee¢'£50¨¢~ ¶ ¨¬¨ª50¤¬0¯ ²·ñ0¶À¨ª| ie£e¨À0: i¦M§À ¿¤ª²2¤µ*0®Ç2¤¬05Å£5¤M»i§~²ñ µ H£e ¶  i«e¨£50×7 µz¶ : i·© µ ¨¬·M µ 5%À0¨ªM ¶ó¶ ²0H¶À¨­| ie£zÁ
aequidist_all
Entries  60
Mean    34.76
RMS     20.24
mµ













Mean    17.97
RMS     23.08
mµ









0¦|§«ee¢'£50¨¢~ ¶ ¨¬¨ª50¤¬0¯ ²·ñ0¶À¨ª| ie£e¨À0: i¦M§À ¿¤ª²2¤µ*0®Ç2¤¬05Å£5¤M»i§~²ñ µ H£e ¶  i«e¨£50×7 µz¶ : i·© µ ¨¬·M µ 5%À0¨ªM ¶ó¶ ²0H¶À¨­| ie£zÁ
aequidist_all
Entries  60
Mean    28.41
RMS     17.54
mµ













0¦|§«ee¢'£50¨¢~ ¶ ¨¬¨ª50¤¬0¯ ²·ñ0¶À¨ª| ie£e¨À0: i¦M§À ¿¤ª²2¤µ*0®Ç2¤¬05Å£5¤M»i§~²ñ µ H£e ¶  i«e¨£50×7 µz¶ : i·© µ ¨¬·M µ 5%À0¨ªM ¶ó¶ ²0H¶À¨­| ie£zÁ




Mean    85.82
RMS      24.6
mµ









0¦|§«ee¢'£50¨¢~ ¶ ¨¬¨ª50¤¬0¯ ²·ñ0¶À¨ª| ie£e¨À0: i¦M§À ¿¤ª²2¤µ*0®Ç2¤¬05Å£5¤M»i§~²ñ µ H£e ¶  i«e¨£50×7 µz¶ : i·© µ ¨¬·M µ 5%À0¨ªM ¶ó¶ ²0H¶À¨­| ie£zÁ
aequidist_all
Entries  18
Mean    108.2
RMS      20.6
mµ















Mean    1.913
RMS     17.78
mµ
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£50¨n¢~ ¶ 0¨¬¨¬05X¤¬0¯ M·ñ~t¶À:¨­| ie£e¨nÀ0: i¦M§À ¿¤ª¬0¤Cµ*®¯2¤¬5Å ¸£e¤M»i§~²cñ µ H£e ¶  i«e¨£50×7 µz¶ : i·© µ ¨¬·M µ 5%À0¨ªM ¶®¶ ²0H¶À¨­| ie£zÁ
aequidist_all
Entries  60
Mean    17.08
RMS     20.95
mµ
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£50¨n¢~ ¶ 0¨¬¨¬05X¤¬0¯ M·ñ~t¶À:¨­| ie£e¨nÀ0: i¦M§À ¿¤ª¬0¤Cµ*®¯2¤¬5Å ¸£e¤M»i§~²cñ µ H£e ¶  i«e¨£50×7 µz¶ : i·© µ ¨¬·M µ 5%À0¨ªM ¶®¶ ²0H¶À¨­| ie£zÁ




Mean   -17.61
RMS     18.74
mµ
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H)I1ãE¶ÀÆj0¡¦M§«e5¢£50¨n¢~ ¶ 0¨¬¨¬05X¤¬0¯ M·ñ~t¶À:¨­| ie£e¨nÀ0: i¦M§À ¿¤ª¬0¤Cµ*®¯2¤¬5Å ¸£e¤M»i§~²cñ µ H£e ¶  i«e¨£50×7 µz¶ : i·© µ ¨¬·M µ 5%À0¨ªM ¶®¶ ²0H¶À¨­| ie£zÁ
aequidist_all
Entries  60
Mean    -6.89
RMS      17.1
mµ













Mean    20.63
RMS     19.15
mµ
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H)IwE¶ÀÆj0¡¦M§«e5¢£50¨n¢~ ¶ 0¨¬¨¬05X¤¬0¯ M·ñ~t¶À:¨­| ie£e¨nÀ0: i¦M§À ¿¤ª¬0¤Cµ*®¯2¤¬5Å ¸£e¤M»i§~²cñ µ H£e ¶  i«e¨£50×7 µz¶ : i·© µ ¨¬·M µ 5%À0¨ªM ¶®¶ ²0H¶À¨­| ie£zÁ
aequidist_all
Entries  60
Mean   -12.83
RMS     21.83
mµ
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 ¿¤ª¬0¤Cµ*®¯2¤¬5Å ¸£e¤M»i§~²cñ µ H£e ¶  i«e¨£50×7 µz¶ : i·© µ ¨¬·M µ 5%À0¨ªM ¶®¶ ²0H¶À¨­| ie£zÁ
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Abweichung von der Sollposition, DL1 even (ST3Y2u)
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0eN#<ò~Á
Abweichung von der Sollposition, DL1 odd (ST3Y2d)
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ò  ÷>è*æçù! ì9)Mà  Æj0·²°=À0eN#<ò~Á
I â:J 3HC3vâlT>3ân6áTC0!Ø96 3%ÑX((C~ÑS'@â
, ß.-0/1ß>áÜ â,ÚAá)1235476 ± 8 479 0 : ßéÝ-úh÷U$ÿéuãÝ:éíè*é1ë óFé[ÚQé1ùûúhën1æ»ó"jã<;íàAæ óFé[ÚQé1ùûú ýßµÝAÞûúJÝ  ëúJÝAùêè K µm L &( ¡úJÝAú÷ [ù K ÚX&aÝ¡èL +Eé1ßëµÞç÷xé  æçù K µm L
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Abweichung von der Sollposition, DL2 odd (ST3V1u)
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0eN# % Á
Abweichung von der Sollposition, DL2 even (ST3V1d)
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ò  ÷>è*æçù! ì9)¼J  Æj0·²°=À0eN# % Á
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D 3HC3vâlT>3ân6áTC0!Ø96 3%ÑX((C~ÑS'@â
, ß.-0/1ß>áÜ â,ÚAá)12 8 4?> ± 8 479 0 : ßéÝ-úh÷U$ÿéuãÝ:éíè*é1ë óFé[ÚQé1ùûúhën1æ»ó"jã:+QIBæ óFé[ÚQé1ùûú ýßµÝAÞûúJÝ  ëúJÝAùêè K µm L &( ¡úJÝAú÷ [ù K ÚX&aÝ¡èL +Eé1ßëµÞç÷xé  æçù K µm L
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Abweichung von der Sollposition, DL3 even (ST4V1u)
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0eN# & Á
Abweichung von der Sollposition, DL3 odd (ST4V1d)
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3ân6áTC0!Ø96 3%ÑX((C~ÑS'@â
, ß.-0/1ß>áÜ â,ÚAá)12A@B47C ± 8 479 0 : ßéÝ-úh÷U$ÿéuãÝ:éíè*é1ë óFé[ÚQé1ùûúhën1æ»ó"TJ+QIBæ óFé[ÚQé1ùûú ýßµÝAÞûúJÝ  ëúJÝAùêè K µm L &( ¡úJÝAú÷ [ù K ÚX&aÝ¡èL +Eé1ßëµÞç÷xé  æçù K µm L
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Abweichung von der Sollposition, DL4 even (ST5Y1u)
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ò ! ÷>è*æçù! ìH)¯ë!°=¤²¨­²°=À0eN#ÏÁ
Abweichung von der Sollposition, DL4 odd (ST5Y1d)
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ò  ÷>è*æçù! ì9)·B!  Æj0·²°=À0eN#ÏÁ
II1â 3HC3vâlT>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6áTC0!Ø96 3%ÑX((C~ÑS'@â
, ß.-0/1ß>áÜ â,ÚAá)1D3A>E476 ± 8 479 0 : ßéÝ-úh÷U$ÿéuãÝ:éíè*é1ë óFé[ÚQé1ùûúhën1æ»ó"=;4IBæ óFé[ÚQé1ùûú ýßµÝAÞûúJÝ  ëúJÝAùêè K µm L &( ¡úJÝAú÷ [ù K ÚX&aÝ¡èL +Eé1ßëµÞç÷xé  æçù K µm L
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Abweichung von der Sollposition, DL5 odd (ST3X2u)
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ò ! ÷>è*æçù! ìH)í!°=¤²¨­²°=À0eN# û Á
Abweichung von der Sollposition, DL5 even (ST3X2d)
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II à 3HC3vâlT>3ân6áTC0!Ø96 3%ÑX((C~ÑS'@â
, ß.-0/1ß>áÜ â,ÚAá)12M2N4O@ ± 8 479 0 : ßéÝ-úh÷U$ÿéuãÝ:éíè*é1ë óFé[ÚQé1ùûúhën1æ»ó"jãQPáàAæ óFé[ÚQé1ùûú ýßµÝAÞûúJÝ  ëúJÝAùêè K µm L &( ¡úJÝAú÷ [ù K ÚX&aÝ¡èL +Eé1ßëµÞç÷xé  æçù K µm L
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Abweichung von der Sollposition, DL6 even (ST3U1u)
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Abweichung von der Sollposition, DL6 odd (ST3U1d)
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Ø9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X((C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, ß.-0/1ß>áÜ â,ÚAá)1D3YX47Z ± 8 479 0 : ßéÝ-úh÷U$ÿéuãÝ:éíè*é1ë óFé[ÚQé1ùûúhën1æ»ó"jã/Ú#IBæ óFé[ÚQé1ùûú ýßµÝAÞûúJÝ  ëúJÝAùêè K µm L &( ¡úJÝAú÷ [ù K ÚX&aÝ¡èL +Eé1ßëµÞç÷xé  æçù K µm L
ó"ïãÚ#I1æêÝ íDD). II)D:J¡õjI â −2 1¿IIJzë:íB:J
ó"ïãÚ#IBæ  D!IJ/í).
ó"jã/Ú#IBæ íDD[ã). ã)BB-õ
I â −2 IIJ/D[àà
ó"ïãÚ#I èçÝ íD:J!)D 1¿I1â!)·B!IJõ
I1â −2 1¿IIJÿà[à:Bâ
ó"ïãÚ#I1è  D!IJ/í)¯ë J!)B:JAõ
I â −2 ã:JzëI)¯ë
ó"jã/Ú#I1è! íD). à)í/ë õ
I â −2 IIwâíDí
"2Ý  éxéìH)D ¹ ¤²«e£e·0¢ie£5Ã ¿¤M  ¶ 2¬0¤*®UÌ5¤ µ ©e©·2À5N#>I5Á
(\[5Û4(6áT6H][ II
+ W_^ `  ,g(~g,gnqtg ^
Abweichung von der Sollposition, DL7 odd (ST3Y1u)
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Abweichung von der Sollposition, DL7 even (ST3Y1d)
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Ø96 3%ÑX((C~ÑS'@â
, ß.-0/1ß>áÜ â,ÚAá)1D3YX49 ± 8 479 0 : ßéÝ-úh÷U$ÿéuãÝ:éíè*é1ë óFé[ÚQé1ùûúhën1æ»ó"jã<;4IBæ óFé[ÚQé1ùûú ýßµÝAÞûúJÝ  ëúJÝAùêè K µm L &( ¡úJÝAú÷ [ù K ÚX&aÝ¡èL +Eé1ßëµÞç÷xé  æçù K µm L
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Abweichung von der Sollposition, DL8 even (ST3X1u)
2











ò ! ÷è*æ*ù!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Abweichung von der Sollposition, DL8 odd (ST3X1d)
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6áTC0!Ø96 3%ÑX((C~ÑS'@â
, ß.-0/1ß>áÜ â,ÚAá)1D3YZ47C ± 8 479 0 : ßéÝ-úh÷U$ÿéuãÝ:éíè*é1ë óFé[ÚQé1ùûúhën1æ»ó"jãQPQIBæ óFé[ÚQé1ùûú ýßµÝAÞûúJÝ  ëúJÝAùêè K µm L &( ¡úJÝAú÷ [ù K ÚX&aÝ¡èL +Eé1ßëµÞç÷xé  æçù K µm L
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Abweichung von der Sollposition, DL9 even (ST4X1u)
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05N# : Á
Abweichung von der Sollposition, DL9 odd (ST4X1d)
2











ò ! ÷è*æçù! ìH)IB!  Æ
0¼²°À5N# : Á
I à¡â 3HC3vâlT>3ân6áTC0!Ø96 3%ÑX((C~ÑS'@â
, ß.-0/1ß>áÜ â,ÚAá)12M9N4O@ ± 8 479 0 : ßéÝ-úh÷U$ÿéuãÝ:éíè*é1ë óFé[ÚQé1ùûúhën1æ»ó"TJfPQIBæ óFé[ÚQé1ùûú ýßµÝAÞûúJÝ  ëúJÝAùêè K µm L &( ¡úJÝAú÷ [ù K ÚX&aÝ¡èL +Eé1ßëµÞç÷xé  æçù K µm L
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Abweichung von der Sollposition, DL10 even (ST4Y1u)
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Abweichung von der Sollposition, DL10 odd (ST4Y1d)
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I àà 3HC3vâlT>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Abweichung von der Sollposition, DL11 even (ST5X1u)
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Abweichung von der Sollposition, DL11 odd (ST5X1d)
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Abweichung von der Sollposition, DL15 even (ST6X1d)
2











ò ! ÷>è*æçù! ìH)Mãâ!  Æ
0¼²°À5N#=ò û Á
I ã[à 3HC3vâlT>3ân6áTC0!Ø96 3%ÑX((C~ÑS'@â
, ß.-0/1ß>áÜ â,ÚAá)1D3Y64O@ ± 8 479 0 : ßéÝ-úh÷U$ÿéuãÝ:éíè*é1ë óFé[ÚQé1ùûúhën1æ»ó"(DQPQIBæ óFé[ÚQé1ùûú ýßµÝAÞûúJÝ  ëúJÝAùêè K µm L &( ¡úJÝAú÷ [ù K ÚX&aÝ¡èL +Eé1ßëµÞç÷xé  æçù K µm L
ó"nD<PQI1æêÝ íD[à)Mâ I)·J!I õjI â −2 1¿IIJããã
ó"nD<PQIBæ  D!IJ/í)¯ë
ó"(DQPQIBæ íD[à)I IB)Mã-õjI â −2 IIJëDãB
ó"nD<PQI èçÝ íD:J/í). àB)II õjI â −2 1¿IIJííD[à
ó"nD<PQI1è  D!IJ/B)B àí)BDAõjI â −2 1HàBIeë)
ó"(DQPQI1è! íD:J/D)·J ã!I)¯ëBAõjI â −2 IIJûà¡âzë
"2Ý  é>éìH)Iw ¹ ¤M«ee£e2¢~0e£eÃ ¿¤M  ¶ x²2¤®ÇÌ5¤ µ ©©0·0À05N#=ò û Á
 ÆÅ¼ º½Æ ¸
l ¾º ¹¾m ÊÐÄ ¾"Ô º ¹Ãº½Í Ê ¾ËÊ ¹ ÖÅÆ×Â
n ¹¾Ó"º½Öporq9ÓÖÅÆ
 é1÷è*éBß% éBúßµÝ:µÞûúhæçùåè*é1ß î ß úhëµÝAæì[ëæçù!øè*é1ß óûúß ÞçÞ Ý:xÚåè*ß÷/úhß0 [ÞçßéíÚø÷úúhéxëïé õtúhßhÝ¡ö< 1
>÷xé1ß úhé1ß"é1÷ hÞçé1ùçëöçæçßé1ù*	[è*÷xéT$ [ù  é1ù Ý:µÞ  ÝAßúé1ùåý éBúé1þûú ßé1ù  é1ëú÷>ÚQÚ ú2ä!é1ßè*é1ù*	¡é1ß÷  ú
ë÷ µÞQèêÝ¡ëEñß   xé1Ú>	èêÝAëhëè*÷>éT[é1ÚQé1ëhëé1ùçé!ò æìëæçù!á÷xÚøÚøéBßè*÷>éaóFæçÚøÚøéjè*é1ß<óFöçæçßhÝ¡æì:1
ëæçù!aæçùçèíè*é1ßúJÝ-úhë¿hÞ!>÷µÞçéBù	î ßúëµÝ¡æìëæçù!aè*é1ß2óûúß ÞçÞ Ý>ÚåètéBúhé1þûú [ßé1ùí÷>ëú)-Üéë¿hÞ!>éµÞ1
úhé1ßaè*÷xéóFö*æçßßéBþ [ù*ëúßæçþûú÷ ù>éx÷>ùú	 è*é1ëú ø÷xùçëé1ùçë÷úh÷U$ÿé1ßa÷xëúèêÝAëC[é1ÚQé1ëëhé1ù*é ôß0[é  ùç÷>ë
Ý¡æ!é1÷xùçé úJÝ-úhë¿:µÞ!x÷µÞçév+Eé1ß  é1ëëé1ßæçù"è*éBßíóûúßµÝBäïÝ¡æìëæçù!!	^èêÝAÞçé1ß þ¡Ý¡ùçù»é1÷>ùçé	Ý¡æçë)èté1ù
1æçßE+Eé1ß0!æçù!ëúhé1ÞçéBùêè*é1ùËý+Ý-úhé1ù  é1ëú÷>ÚøÚ¶úhéáóÿúhßµÝBäïÝ¡æìëæçù!÷xÚøÚøéBß@ùûæçß@é1÷xùçéH   éBßé
7+ßé1ù!Bé¶è*éBßëé  éBùëé1÷>ù*)












ò ! ÷è*æ*ù! ýv)I'<2¤ª²0¡«ee¢R£50¤hÍ²¤ µ §e§: i ¶ ¤ µ §e¤¬;ü£·n0¡5HÉ¤ªM¨¬¡e® µ ¤ ¶  M µ @¡·0®Ç2¤²üÆj0e@0¡¥0¡¦|§50e£«5¤²¦M§e¢ i5¢£e«e¤²¦M§T§5¤<¨ª0¨¬·²·ñ0¨  µ ¡« ¶ ñ µ h£e0 ¹ °=½º'x²2± µ ¤¬6ñ µ ¤²§e2¤¬¢~0¨M ¢iÆ«5¤²£5Á
ÙÛùÕò ! ÷è*æ*ù! ý@)I ÷xëú!è*÷xéC+Eé1ßúé1÷>æçù! è*é1ßjóûúß ÞçÞ Ý:xÚøß0[ÞçßµÞçé1ù è*é1ß<æçùûúé1ßëæµÞûúé1ùýé~1
úhé1þûú [ßé  é1ùçéáèêÝ¡ß0[é1ëúéú5	çè*÷xé9$/ ùËè*é1ù"é õtúßµÝAö< x÷xé1ßúhéBù»óFöçæçßéBùè*éBß%7áô<ðëïè*æçßµÞçëéBúBú
äjéBßhè*é1ù*)^ò æ!ßæçùêè è*é1ß#7+é [ÚQéBúhß÷xéQè*é1ëáò æ!  Ý¡æçë)úhßhÝ:é1ùùûæçßáè*÷xé41é1ùûúhßhÝ:xé1ùéBúÛäaÝà
ý ß¡ÞÿúhéQë÷ùç÷UêþÝAùûúu1æçß óFæçöÎé1ßöË ë÷úh÷ [ù è*é1ßRé1Úøé1ëëé1ùçé1ù&h1|"h1²+Eé1ß úhé1÷>æ*ù!Ü{ë÷xé1Þçéøò  1
 ÷è*æçù! ã)II ÷xÚ "é õtúi}  é1÷¬	FÝ¡ùçÞ ÝAùêèÕè*é1ßé1ß<é1÷xùçéC+Eé1ß  é1ëëé1ßæçù! è*é1ß!î ß úhëµÝ¡æì[ëæçù! è*é1ß
I1ãã
I ã:J 3HC3@â @;*3nÑà
c<3(3.Hc6 'H\((pßcnc'@â
óûúhß0 [ÞçÞ ÝxÚøé  é1ùçéíæçùÿúhé1ßëæhÞûújäa÷xßhè
)
Ô æçß æ ÝAùûúh÷U1÷xé1ßæçù! è*é1ßaò æì[ëæçù!ë0$ÿé1ß  é1ëëhé1ßæçù!øä÷xßèÃèêÝ  é1÷÷xù»è*é1ùÃò ! ÷>è*æçù![éBù
ý@)Mà æ*ùêè ýv)Mã è*÷xéÛ ßé1÷xúéè*é1ßøî ß úhë0$ÿé1ßúé1÷>æçù  é1ëúh÷xÚøÚ ú	2è*÷xéè*æçßhÞÌñ ß  A éBþûúh÷ [ù è*é1ß
ôßéB÷ùç÷xëhëéá÷>ùçù*é1ßÞ Ý  é1÷>ùçéBë#IBùçë  ßéB÷xúé1ù,ÔÎé1÷úh÷xùûúhéBß0$Ý:xë Ý¡æ!2è*÷xé î ßúëJÝ:µÞçëéáé1ùûúëúhé1Þûú)
 / ndf 2χ
Ta_Fract  0.0551± 0.4164 
Ta_Width  0.577± 1.112 
Bg_Const  0.0±     0 
Bg_Slope  0.0±     0 
Ga_Width  0.0103± 0.2833 
Ga_Cont0  177.3±  2506 




 73.05 / 75
 0.4164 
 1.1 2 
 0.2833 




 / ndf 2χ
Ta_Fract  0.3418± 0.9811 
Ta_Width  0.0756± 0.5576 
Bg_Const  0.0±     0 
Bg_Slope  0.0±     0 
Ga_Width  0.0134± 0.2361 
Ga_Cont0  298.2±  1722 
Ga_Mean0  0.026± -1.433 
 58.75 / 71
 0.981  
 0.5576 
 0.2361 
  1722 
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 / ndf 2χ
Ta_Fract  0.1468± 0.6482 
Ta_Width  0.139± 0.681 
Bg_Const  0.0±     0 
Bg_Slope  0.0±     0 
Ga_Width  0.0104± 0.2329 
Ga_Cont0  212.8±  2066 








  2066 
 2.1 6 
R[mm]
 / ndf 2χ
Ta_Fract  4.279± 3.733 
Ta_Width  0.0257± 0.4382 
Bg_Const  0.0±     0 
Bg_Slope  0.0±     0 
Ga_Width  0.0125± 0.2184 
Ga_Cont0  405.1± 694.9 





 106.4 / 85




 -1.9 3 
R[mm]40 -4 40
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Mean   -1.32
RMS    0.4924
Underflow       5
Overflow        1
Integral    4230
 / ndf 
Ta_Fract  0.33±  1.07
Ta_Width  0.09± 0.735 
Bg_Const  0.±
Bg_Slope  0.±
Ga_Width  0.0107± 0.3379 
Ga_Cont0  353.9±  2168 
Ga_Mean0  0.03± -1.621 
2χ  47.95 / 41
R[mm]
Entries  9015
Mean    2.276
RMS    0.5174
Underflow       5
Overflow        1
Integral 
 / ndf 2χ
Ta_Fract  0.63± 1.329 
Ta_Width  0.1014± 0.6903 
Bg_Const  0.±
Bg_Slope  0.±
Ga_Width  0.0119± 0.3231 
Ga_Cont0  463.6±  1838
Ga_Mean0  0.04± 2.594 
1 1.5 2 2.5 3
0
100
200    4158
 37.13 / 38
 
R[mm]
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Mean    1.819
RMS    0.4639
Underflow       7
Overflow       60
Integral 
 / ndf 2χ
Ta_Fract ± 1.605 
Ta_Width  0.0632± 0.6014 
Bg_Const  0.±
Bg_Slope  0.±
Ga_Width  0.0103± 0.2712 
Ga_Cont0  349.5±  1534  
Ga_Mean0  0.03± 2.105 
   4393
 26.51 / 33
 0.62





Mean    -1.77




 / ndf 2χ
Ta_Fract  0.2000± 0.9664 
Ta_Width  0.1188± 0.8465 
Bg_Const  0.±
Bg_Slope  0.±
Ga_Width  0.0108± 0.2918 
Ga_Cont0  256.8±  2286
Ga_Mean0  0.02± -2.061 
7
     60
   1419
 37.07 / 39
R[mm]
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/scratch/zuppc10/platzer/Align2003/run28944_2/XRay_files/ST3X1u, -390<y<-150
wire #























































Mean        0
RMS     23.74
mµ
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/scratch/zuppc10/platzer/Align2003/run28944_2/XRay_files/ST3X1d, -390<y<-150
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Mean   0.6452
RMS     27.22
mµ
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/scratch/zuppc10/platzer/Align2003/run28944_2/XRay_files/ST3Y1u, 205<y<445
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Mean   6.486e-11
RMS     32.37
mµ
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Mean   -0.3226
RMS      30.2
mµ
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Mean   0.4839
RMS     32.91
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